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Addendum #3 to the
Technical Drainage Study for

Crystal Park Apartments
Las Vegas, Nevada

W.O. # 7844
Prepared for: Submitted to:
EAB Investment Company City of Las Vegas
3065 N Rancho #130 Department of Public Works
Las Vegas, NV 89113 731 South Fourth Street

Las Vegas, NV 89101




HYDROLOGIC CRITERIA AND DRAINAGE MANUAL

DRAINAGE STUDY INFORMATION FORM

Name of Development: Crystal Park Apartments Date: March 08, 2018

Location of Development: a) Descriptive (Cross Streets) North/South: Michael Way
East/West; Cheyenne Avenue

b) Section: 13 Township:20S Range: 60E
¢) APN : 138-13-512-001

Name of Owner: EAB Investment Company

Telephone No.: Fax No.: E-Mail Address:
Address: 3065 N Rancho #130, Las Vegas, NV 89113

Contact Person-Name: _William Meyer Telephone No.: (702)-873-7550
* E-Mail Address: bmeyer@vtnnv.com Fax No.: (702)-362-2597

Firm: VTN Nevada

Address: 2727 S. Rainbow BIvd, LV, NV, 89146

Type of Land Development/Land Disturbance Process:

] | Rezoning [l | subdivision Map [0 | clearing and Grading Only
C] Parcel Map X1 Planned Unit Development 1 | other (Please specify below)
71 | Large Parcel Map L1 | Building Permit
1.Total Owned Land Area: At Site: t/- 10 Acres Being Developed/Disturbed:_t/-10 Acres
2.1s a portion or all of the subject property located in a designated FEMA Flood Hazard Area?  [X] Yes** ] No
3.1s the property bordered or crossed by an existing or proposed Clark County Regional Flood
Control District Master Planned Facility? ] Yes** Ix] No

4.Proposed type of development (Residential, Commercial, Etc.):_Residential (Apartments)

5. Approximate upstream land area which drains to the subject site: */- 0.34 sq.mi

6. Has the site drainage been evaluated in the past? X] YES [T] NO  If yes, please identify documentation: Update to the TDS
for Rancho Industrial Park (CLV DS# 2298); TDS for Crystal Park Apartments (CLV DS# 4734)

7.1f known, please briefly identify the proposed discharge point(s) of runoff from the site: Runoff will discharge east as surface flow
to the existing Rancho Industrial Park site.

8. Briefly describe your proposed schedule for the subject project:AS soon as possible

Submit this form as part of the required drainage study to the local entity which has jurisdiction over
the subject property. This form may provide sufficient information to serve as the Conceptual Drainage
Study.

*New Required Field
**Review and concurrence of the Clark County Regional Flood Control District is required.

Revision Date

03/12/18

Engineer’s Seal Local Entity File No.

REFERENCE: STANDARD FORM 1

Updated 05/01/2008




Prepared for:

ERNEST A. BECKER
INVESTMENT COMPANY

3065 North Rancho Drive Suite 130
Las Vegas, NV 89130

ADDENDUM #3 TO THE
TECHNICAL DRAINAGE STUDY
FOR

CRYSTAL PARK

CITY OF LAS VEGAS, NEVADA

W.O0. # 7844

Submitted To:

CITY OF LAS VEGAS
FLOOD CONTROL
333 North Rancho Drive
Las Vegas, NV 89106

nevadao



TV

PROVIDING QUALITY PROFESSIONAL
SERVICE SINCE 1960

March &, 2018
W.0. #7844

Clark County Department of Public Works
500 S Grand Central Parkway

Box 55400

Las Vegas, NV 89155-4000

Attention: Albert Sung, P.E., CFM
Flood Control Project Engineer

SUBJECT: ADDENDUM #3 TO THE TECHNICAL DRAINAGE STUDY FOR CRYSTAL PARK
APARTMENTS

Mr. Sung:

This Addendum #3 to the Technical Drainage Study for Crystal Park Apartments is being submitted to
the Clark County Department of Public Works to address review comments dated February 22, 2018.

Comment #1

Since the project is within a FEMA Flood Zone AE, Clark County Regional Flood Control
District (CCRFCD) concurrence is required prior to the final approval of the drainage
study by the City of Las Vegas.

Response #1: Copies of the technical drainage study and all pertinent addenda will be forwarded to
CCRFCD upon conditional approval of this study by the CLV.

Comment #2

The last submittal of interpolated BFEs at various stations between the northern and
southern ends of the project as the basis to revise the FEMA Flood Zone delineation is not
acceptable. A proper hydraulic model such as HEC-RAS built on the FEMA FIS study
must be utilized for the additional stations in both existing and proposed conditions.
Review and revise accordingly.

Response #2: HEC-RAS models for both the existing and developed condition were developed for this
study. New cross sections were created using a finer resolution based on elevation interpolations
developed in AutoCAD. The surface was developed from topographic information based on as-built
documents by Alpha Engineering, and Dwyer Engineering, as well as flown topographic information.
Copies of the relevant as-builts are included in Appendix D. The aerial topography was provided by
Aerial Mapping Consultants dated 04-17-2017.

HEC-RAS models for both the existing and the developed condition have been developed for this study.
The upstream boundary condition is based on referenced section 144+11.04 from the Lower Rancho
model and was set at critical depth. This assumption is based on the referenced Froude of 1.06 as shown

Corporate Office: 2727 South Rainbow Boulevard = Las Vegas, Nevada 89146-5148 = phone 702.873.7550 = fax 702.362.2597 = www.vinnv.com
consulting engineers . planners ] Ssurveyors



Addendum #3 to the Technical Drainage Study W.O. #7844
Crystal Park Apartments

on the included referenced Table 1 from the Rancho US95 Flood Hazard Mapping Restudy. The flow
rate is 533 cfs, and is the FIS Proposed value, and is taken from the referenced model. A copy of Table 1
from the study is included in Appendix D of the study.

As can be seen on the Existing Condition Map the cross sections are developed to cross the adjacent
parking lot and the proposed Crystal Park property. The cross sections shown for the developed condition
have been cropped at the property line of the proposed apartment building. The intent is to show that the
533 cfs does not enter the proposed site at any location along the eastern boundary. These cross section
locations are shown on the Existing and the Developed Flood Zone Exhibits included in Appendix A.
Additionally, shown on the figures is the area of inundation. As can be seen in the Developed condition
Cross Sections the flow does not enter the proposed site. The Existing and the Proposed HEC-RAS
output have been included in Appendix C.

Comment #3
The engineer/developer has submitted a cost estimate of $228,614.84 in lieu of the
construction of a required storm drain system in the frontage of the subject site in Michael
Way. The contribution money will be collected prior to the final approval of the
improvement plans.

Response #3: The developer is aware of the contribution money, and understands that the money will be

collected prior to approval of the improvement plans. Becker Investments will be in contact with the

CLYV concerning the cost sharing.

Comment #4
This drainage study assumes that the project will be constructed in one phase. If
improvement plans are submitted to break the project into separate phases, a drainage
study update will be required for each phase addressing the interim condition.

Response #4: The project will be constructed in one phase. If this changes and the site is developed in

separate phases an update to the drainage study will be provided.

I hope this addresses your concerns regarding this project. If there are any questions or any additional
information is required, please contact this office.

Respectfully Submitted,

VTN Consulting

William J. Meyer, P.

Page 2
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APPENDIX A
FIGURES AND EXHIBITS



River Sta|Q Total|Min Ch EI|W.S. Elev |Crit W.S. |E.G. Elev |E.G. Slope|Vel Chnl|Flow Area TopIWidth Froude # Chl Z
(cfs) (ft) (Ft) (ft) (Ft) (Ft/ft) (ft/s) (sq ft) (ft) 2
144 533 | 2236.09 | 2236.71 | 2236.71 | 2236.88 | 0.004809 | 2.78 170.91 529.54 0.92 4\ -
142.8 533 | 2234.35 | 2234.71 | 2234.87 | 2235.34 | 0.051092 | 5.92 84.32 413.91 2.70
142.2 533 | 2233.14 | 2234.20 | 2234.03 | 2234.31 | 0.001805 | 2.79 211.95 397.42 0.64
141 533 | 2232.16 | 2233.71 | 2233.70 | 2234.00 | 0.004286 | 4.41 129.31 234.61 0.99
140 533 | 2231.56 | 2232.82 | 2232.82 | 2233.14 | 0.004500 | 4.38 117.46 188.67 1.01
139 533 | 2230.68 | 2231.59 | 2231.82 | 2232.32 | 0.014240 | 6.73 77.79 159.58 1.72 T4
138 533 | 2229.63 | 2230.53 | 2230.71 | 2231.14 | 0.013078 | 4.58 93.53 264.42 1.52
137 533 | 2223.65 | 2226.39 | 2227.14 | 2228.80 | 0.061550 | 12.45 42.79 32.80 1.92
135 533 | 2221.23 | 2223.83 | 2223.83 | 2224.86 | 0.015758 | 8.15 65.40 32.40 1.01 f
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River Sta|Q Total|Min Ch EI|W.S. Elev |Crit W.S. |E.G. Elev |E.G. Slope Vel Chnl|Flow Area|Top Width|Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (Ft/ft) (ft/s) (sq ft) (ft) 5
144 533 | 2236.09 | 2236.71 | 2236.71 | 2236.88 | 0.004809 | 2.78 170.91 529.54 0.92 2
142.8 533 | 2234.36 | 2234.73 | 2234.89 | 2235.35 | 0.049056 | 5.90 84.85 411.96 2.65 j/
142.2 533 2233.16 | 2234.18 | 2233.96 | 2234.27 | 0.001396 2.61 227.23 391.26 0.57 I
141 533 | 2232.08 | 2233.72 | 2233.72 | 2234.01 | 0.004506 | 4.44 129.00 233.11 1.01
140 533 2231.55 | 2232.80 | 2232.80 | 2233.12 | 0.004462 4.34 118.74 202.58 1.00
] 139 533 | 2230.65 | 2231.54 | 2231.80 | 2232.38 | 0.013800 | 5.61 76.42 159.45 1.63
-\ 138 533 | 2229.58 | 2230.49 | 2230.74 | 2231.25 | 0.012525 | 4.50 86.35 222 .52 1.49 / D
137 533 2223.63 | 2226.41 | 2227.22 | 2228.94 | 0.061920 | 12.75 41.79 31.00 1.94
135 533 | 2221.21 | 2223.75 | 2223.76 | 2224.78 | 0.015822 | 8.14 65.50 32.33 1.01
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APPENDIX C
HYDRAULIC CALCULATIONS



Existing HEC-RAS



EX FLOOD ZONE EXHIBIT2 - HEC-RAS.rep

HEC-RAS Version 4.1.0 Jan 2010
U.S. Army Corps of Engineers
Hydrologic Engineering Center
609 Second Street
Davis, California

X X XXXXXX XXXX XXXX XX XXXX
X X X X X X X X X X

X X X X X X X X X

XXXXXXX  XXXX X XXX XXXX XXXXXX XXXX
X X X X X X X X X
X X X X X X X X X X
X X XXXXXX XXXX X X X X XXXXX

PROJECT DATA

Project Title: HEC-RAS model from Autodesk® River and Flood Analysis Module 2017
Project File : EX FLOOD ZONE EXHIBIT2 - HEC-RAS.prj

Run Date and Time: 3/8/2018 1:34:43 PM

Project in English units

PLAN DATA

Plan Title: Current model
Plan File : H:\7844\Drainage\4_ADD3\C Hydraulics\HEC- RAS\EX FLOOD ZONE EXHIBIT2 - HEC-RAS.PO1l

Geometry Title: Base Conditions Geometry
Geometry File : H:\7844\Drainage\4_ADD3\C Hydraulics\HEC- RAS\EX FLOOD ZONE EXHIBIT2 - HEC-RAS.GO1

Flow Title : 1 Flow Profiles

Flow File ¢ H:\7844\Drainage\4_ADD3\C Hydraulics\HEC- RAS\EX FLOOD ZONE EXHIBIT2 - HEC-RAS.F@l
Plan Summary Information:
Number of: Cross Sections = 9 Multiple Openings = 0

Culverts = ] Inline Structures = 0

Bridges = ] Lateral Structures = 0

Computational Information

Water surface calculation tolerance = 0.01
Critical depth calculation tolerance = .01
Maximum number of iterations = 20
Maximum difference tolerance = 0.3
Flow tolerance factor = 0.001

Computation Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only

Friction Slope Method: Average Conveyance
Computational Flow Regime: Mixed Flow
FLOW DATA

Flow Title: 1 Flow Profiles
Flow File : H:\7844\Drainage\4_ADD3\C Hydraulics\HEC- RAS\EX FLOOD ZONE EXHIBIT2 - HEC-RAS.FO1l

Flow Data (cfs)
River Reach RS Proposed
River #1 Reach #1 144 533
Boundary Conditions
River Reach Profile Upstream Downstream

River #1 Reach #1 Proposed Critical Known WS = 226.44

GEOMETRY DATA

Geometry Title: Base Conditions Geometry
Geometry File : H:\7844\Drainage\4_ADD3\C Hydraulics\HEC- RAS\EX FLOOD ZONE EXHIBIT2 - HEC-RAS.GO1l

CROSS SECTION

RIVER: River #1
Page 1



REACH: Reach #1

INPUT
Description:
Station Elevation Data
Sta Elev Sta
0 2238.02 13.31
35 2238 62.89
83 2238.07 147.87
25 234.
31 299.
09 686.
14 1405.
69 1435.

53.
127.
183.
285.
676.

1328.

1426. 2241.65
Manning's n Values

Sta nval Sta

0 .016 118.52

Bank Sta: Left Right
118.52 676.09

CROSS SECTION

RIVER: River #1
REACH: Reach #1

INPUT
Description:
Station Elevation Data
Sta Elev Sta
0 2236.31 40.66
146.14 .24 181.48
372.18 .26 490.48
762.16 77 772.3
944 .41 .87 977.37
1132.5 .93 1200.47
1286.81 .26 1298.02
1412.8 .99 1442.28

Manning's n Values
Sta nval Sta
0 .016 125.01

Bank Sta: Left Right
125.01 762.16

CROSS SECTION

RIVER: River #1
REACH: Reach #1

INPUT
Description:
Station Elevation
Sta Elev
0 2235.86
.84 2236.03
.86 2233.4
.65 2233.78
.84 2234.6
.84 2235.4
.94 2237.34
.05 2239.22

Data
Sta
27.37
215.29
619.42
788.73
971.77
1141.86
1331.97
1522.07

Manning's n Values

Sta nval Sta
0 .016 148.68
Bank Sta: Left Right

148.68 788.73

CROSS SECTION

RIVER: River #1
REACH: Reach #1

INPUT

Description:

Station Elevation

Sta Elev
0 2234.07

227.86 2234.85
630.56 2234.3
747.17 2233.6
923.32 2234.22

Data
Sta
47.28
279.58
650.69

RS: 144

39
Sta
27.23
74.7
162.67
250.57
311.09
700.6
1408.44
1442.49

num=
Elev
2238
2238
2238.05
2237.05
2236.2
2235.78
2241.72
2241.73

Elev

2238
2238.02
2238.04
2236.82
2236.09
2235.98
2241.66
2241.83

num= 3
n Val Sta
.016 676.09

n Val
.016

Lengths: Left Channel
115.07 122.78

RS: 142.8

num= 3
n Val Sta
.016 762.16

n Val
.025

Left Channel
69.34 65.07

Lengths:

RS: 142.2

39
Sta
69.69
259.21
682.53
799.81
991.78
1181.88
1361.98
1537.24

num=
Elev
2235.99
2236
2233.45
2233.6
2234.69
2235.41
2237.85
2239.13

Elev
2235.77
2234.99
2233.52

2233.5
2235.11
2236.08
2238.35
2238.84

num= 3
n Val Sta
.016 788.73

n Val
.025

Lengths: Left Channel
105.8 111.66

RS: 141

40
Sta
95.79
312.49
659.37
828.58
1017.75

num=
Elev
2233.94
2234
2233.28
2233.6
2234.42

Elev
2234
2234.05
2232.16
2233.6
2234.06

Sta
32.27
93.73

162.89

419.61
707.69
1414.78
1466.6

Right
146.86

Sta

1054.
1228.
1346.
1501.

Right
66.94

Sta
86.3
298.41
682.92
826.
1011.
1231.
1409.
1565.

05
91

81

Right
101.34

Sta
145.57
415.15
717.25
849.78

1049.08

EX FLOOD ZONE EXHIBIT2 - HEC-RAS.rep

Elev
2237.99
2238.03
2238.03
2236.57

2236.4
2235.98
2241.62
2242.29

559.
1292.
1419.5

Coeff Contr.
.1

Elev
2237.04
2234.88

2234.7
2234.56
2236.74
2238.15
2240.14
2239.56

Sta
125.01
348.76
727.56

912

1097.49
1256.36

1372.8
1530.61

Coeff Contr.
.1

Sta

Coeff Contr.
.1

Elev
2235.24
2234.22
2232.73
2233.18
2234.39

Sta
166.39
472.91
739.14
889.59

1080.85

2241.

Expan.
.3

Elev
2237.17
2235.38
2234.55

2235.2
2237.13
2237.91
2239.93
2240.18

Expan.
.3

Expan.
.3

Elev
2235.3
2234.3

2232.93
2233.96
2234.22
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1105.91 2234.38 1186.23
1318.36 2236.13 1371.94
1506.38 2238.45 1546.39

Manning's n Values

Sta nval Sta
2] .016 166.39
Bank Sta: Left Right

166.39 828.58

CROSS SECTION

RIVER: River #1
REACH: Reach #1

INPUT
Description:
Station Elevation Data
Sta Elev Sta
0 2232.11 55.86
.92 2233.3 203.04
.98 2234.3 633.18
.93 2232.92 740.39
.04 2232.83 988.38
.88 2234.66 1208.9
.95 2236.8 1428.95
.98 2237.84 1598.99

Manning's n Values
Sta nval
2] .016

Sta
77.72
Bank Sta: Left Right
77.72 882.77

CROSS SECTION

RIVER: River #1
REACH: Reach #1

INPUT
Description:
Station Elevation Data
Sta Elev Sta
0 2231.06 31.46
197.3 2232.01 232.69
466.3 2234.3 562.4
725.7 2232.32 727.06
860.57 2231.93 927.48
1111.88 2233.45 1171.22
1383.15 2234.78 1431.24
1611.26 2237.76 1651.26

Manning's n Values
Sta nval
] .016

Sta
31.46
Bank Sta: Left Right
31.46 1111.88

CROSS SECTION

RIVER: River #1
REACH: Reach #1

INPUT

Description:

Station Elevation Data
Sta Elev Sta
0 2230.04 29.56
.68 2230.55
.25
.78
.85
1188.97
1417.22
1677.23 2237.28 1707.23
Manning's n Values

Sta nval

2] .016

Sta
57.08
Bank Sta: Left Right
57.08 1095.65

EX FLOOD ZONE EXHIBIT2 - HEC-RAS.rep

2234.43 1231.6 2235.19 1271.38 2235.06 1301.35 2235.19
2236.28 1407.3 2236.77 1460.32 2237.06 1485.45 2237.61
2239.04 1587.88 2238.34 1589.89 2238.01 1622.21 2238.68

num= 3
n val Sta
.016 828.58

n Val
.025

Lengths: Left Channel
142.3 213.36

RS: 140

40
Sta
.72

275.

641.

762.
1011.
1258.
1455.
1639.

Elev
2232.84
2234.01
2233.83

2233.6
2234.22
2234.86
2237.44
2237.93

56
52
52

72
2239.06 57
3

Sta
882.77

num=
n val
.016

n Val
.025

Lengths: Left Channel
109.75 105.9

RS: 139

num= 40

Elev
2231.03
2233.07
2234.3
2231.16
2232.82
2232.43
2235.24
2238.52

Elev
2231.01
2232.61
2234.19
2231.93
2232.33

2232.3
2235.76
2237.28

31.
260.
636

974.
1231.
1461.
1703

num=
n Vval
.016

Sta
1111.88

n Val
.025

Lengths: Left Channel
84.94 84.28

RS: 138

num=
Elev
2230
2230.99
2231.67
2232.1
2231.81
2231.61
2233.61
2237.51

Elev
2229.63
2231.38
2231.47

2232.1
2231.89
2231.94
2234.54
1758.51 2236.88

3
Sta
1095.65

num=
n Vval
.016

n Val
.025

Lengths: Left Channel
88.11 87.9

Right
101.5

Sta

463.
660.
831.
1030.
1298.
1478.
1641.

Right
232.03

Sta
62.8
.42
.91
.04
.17
.23
.37
.78

Right
123.04

Sta
103.77
457.79
12

857.12
1124.
1331.
1557.
1793.

17
23

Right
73.66

Coeff Con

Elev
2232.64
2234.3
2231.56
2233.6
2234.75
2236.24
2238.29

tr.
1

Sta

122.57
522.37
701.36
882.77
1073.09
1340
1528.98

2237.6 1670.98

Coeff Contr.
.1

Elev
2230.68
2232.63
2231.01

2232.1
2232.4
2233.11
2236.1
2236.84

128.
366.
689.
852.
1086.
1341.
1551.
1737.

Coeff Contr.
.1

Elev
2230.3
2234.21
2230.34
2231.93
2232.47
2232.6
2235.23
2237.22

Coeff Con

S

ta

.66
.14
.47

1146.
1367.
1603.8

t
1

77
22

r.

Expan.
.3

Elev
2233.04
2234.3
2231.97
2233.27
2233.7
2235.97
2237.81
2238.2

Expan.
.3

Elev
2232
2234.15
2231.28
2232.1
2233.45
2234.01
2236.37
2237.6

Expan.
.3

2236.

Expan.
.3
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CROSS SECTION

RIVER: River #1
REACH: Reach #1

INPUT
Description:
Station Elevation Data
Sta Elev Sta
0 2228.67 .78
94.74 2224.83 .93
264.58 2229.45 320.89
496.08 .99 553.51
736 .43 744.04
917.12 .19 983.68
1164.86 .88 1235.73
1436.96 .32 1449.69

66
112

Manning's n Values
Sta nval
0 .016

Sta
66.78
Bank Sta: Left Right
66.78 112.93

CROSS SECTION

RIVER: River #1
REACH: Reach #1

INPUT

Description:
Station Elevation Data
Sta Elev Sta
0 2226.01  73.
88.08 2221.23 91.
2224.92 202.
2228.58 529.
2230.18 847.
2232 1141.
2231.12 1404.
2235.47 1814.

Manning's n Values
Sta nval
0 .016

Sta
73.55
Bank Sta: Left
73.55

Right
108.18

SUMMARY OF MANNING'S N VA

River:River #1

Reach Rive
Reach #1 144
Reach #1 142.
Reach #1 142.
Reach #1 141
Reach #1 140
Reach #1 139
Reach #1 138
Reach #1 137
Reach #1 135

SUMMARY OF REACH LENGTHS

River: River #1

Reach Rive
Reach #1 144
Reach #1 142.
Reach #1 142.
Reach #1 141
Reach #1 140
Reach #1 139
Reach #1 138
Reach #1 137
Reach #1 135

RS: 137
num= 37
Elev Sta Elev Sta
2228.26 66.78 2228.13 72.02
2227.01 112.93 2227.5 152.93
2229.74 377.44 2230.12 397.02
2230.95 596.52 2230.31 634.17
2232.1 829.72 2232.1 853.5
2232 1007.67 2232 1064.26
2232.32 1300.8 2230.8 1330.26
2232.82
num= 3
n Val Sta nval
.035 112.93 .022
Lengths: Left Channel Right
219.3 219.28 221.57
RS: 135
num= 40
Elev Sta Elev Sta
2226 74.19 2225.17 77.61
2221.23 94.08 2221.23 102.18
2225.76 255.33 2227.11 323.91
2228.38 597.79 2228.16 640.27
2230.28 898.08 2229.73 940.11
2232 1188.54 2231.26 1239.82
2230.76 1491.42 2232.14 1584.75
2236.21 1882.17 2236.38 1914.28
num= 3
n Val Sta nval
.035 108.18 .022
Coeff Contr. Expan.
.1 .3
LUES
r Sta. nl n2
016 016
8 016 016
2 016 016
016 016
ol6 016
016 016
ol6 016
016 .035
016 .035
r Sta. Left Channel
115.07 122.78
8 69.34 65.07
2 105.8 111.66
142.3 213.36
109.75 105.9
84.94 84.28
88.11 87.9
219.3 219.28

EX FLOOD ZONE EXHIBIT2 - HEC-RAS.rep

Elev
2227.03
2227.71
2230.17
2230.13
2231.93

2231.8
2231.1

Sta

87.
200.
457.
672.
904.
1le4.
1374.

Coeff Contr.

n3

.1

1947.69

Elev
2223.65
2228.4
2230.89
2229.82
2232.74
2231.47
2231.93

Expan.
.3
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EX FLOOD ZONE EXHIBIT2 - HEC-RAS.rep

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: River #1

Reach River Sta. Contr. Expan.
Reach #1 144 .1 3
Reach #1 142.8 .1 3
Reach #1 142.2 .1 3
Reach #1 141 .1 3
Reach #1 140 .1 3
Reach #1 139 .1 3
Reach #1 138 .1 3
Reach #1 137 .1 3
Reach #1 135 .1 3
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HEC-RAS Plan: Current mode River: River #1

Reach: Reach #1

Profile: Proposed

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
Reach #1 144 Proposed 533.00 2236.09 2236.71 2236.71 2236.88 0.004809 2.78 170.91 529.54 0.92
Reach #1 142.8 Proposed 533.00 2234.35 2234.71 2234.87 2235.34 0.051092 5.92 84.32 413.91 2.70
Reach #1 142.2 Proposed 533.00 2233.14 2234.20 2234.03 2234.31 0.001805 2.79 211.95 397.42 0.64
Reach #1 141 Proposed 533.00 2232.16 2233.71 2233.70 2234.00 0.004286 4.41 129.31 234.61 0.99
Reach #1 140 Proposed 533.00 2231.56 2232.82 2232.82 2233.14 0.004500 4.38 117.46 188.67 1.01
Reach #1 139 Proposed 533.00 2230.68 2231.59 2231.82 2232.32 0.014240 6.73 77.79 159.58 1.72
Reach #1 138 Proposed 533.00 2229.63 2230.53 2230.71 2231.14 0.013078 4.58 93.53 264.42 1.52
Reach #1 137 Proposed 533.00 2223.65 2226.39 2227.14 2228.80 0.061550 12.45 42.79 32.80 1.92
Reach #1 135 Proposed 533.00 2221.23 2223.83 2223.83 2224.86 0.015758 8.15 65.40 32.40 1.01
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DEV FLOOD ZONE EXHIBIT2 - HEC-RAS.rep

HEC-RAS Version 4.1.0 Jan 2010
U.S. Army Corps of Engineers
Hydrologic Engineering Center
609 Second Street
Davis, California

X X XXXXXX XXXX XXXX XX XXXX
X X X X X X X X X X

X X X X X X X X X

XXXXXXX  XXXX X XXX XXXX XXXXXX XXXX
X X X X X X X X X
X X X X X X X X X X
X X XXXXXX XXXX X X X X XXXXX

PROJECT DATA

Project Title: HEC-RAS model from Autodesk® River and Flood Analysis Module 2017
Project File : DEV FLOOD ZONE EXHIBIT2 - HEC-RAS.prj

Run Date and Time: 3/8/2018 1:26:55 PM

Project in English units

PLAN DATA

Plan Title: Current model
Plan File : H:\7844\Drainage\4_ADD3\C Hydraulics\HEC- RAS\DEV FLOOD ZONE EXHIBIT2 - HEC-RAS.PO1l

Geometry Title: Base Conditions Geometry
Geometry File : H:\7844\Drainage\4_ADD3\C Hydraulics\HEC- RAS\DEV FLOOD ZONE EXHIBIT2 - HEC-RAS.GO1

Flow Title : 1 Flow Profiles

Flow File ¢ H:\7844\Drainage\4_ADD3\C Hydraulics\HEC- RAS\DEV FLOOD ZONE EXHIBIT2 - HEC-RAS.FO1
Plan Summary Information:
Number of: Cross Sections = 9 Multiple Openings = 0

Culverts = ] Inline Structures = 0

Bridges = ] Lateral Structures = 0

Computational Information

Water surface calculation tolerance = 0.01
Critical depth calculation tolerance = .01
Maximum number of iterations = 20
Maximum difference tolerance = 0.3
Flow tolerance factor = 0.001

Computation Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only

Friction Slope Method: Average Conveyance
Computational Flow Regime: Mixed Flow
FLOW DATA

Flow Title: 1 Flow Profiles
Flow File : H:\7844\Drainage\4_ADD3\C Hydraulics\HEC- RAS\DEV FLOOD ZONE EXHIBIT2 - HEC-RAS.Fol

Flow Data (cfs)
River Reach RS Proposed
River #1 Reach #1 144 533
Boundary Conditions
River Reach Profile Upstream Downstream

River #1 Reach #1 Proposed Critical Known WS = 226.44

GEOMETRY DATA

Geometry Title: Base Conditions Geometry
Geometry File : H:\7844\Drainage\4_ADD3\C Hydraulics\HEC- RAS\DEV FLOOD ZONE EXHIBIT2 - HEC-RAS.GO1l

CROSS SECTION

RIVER: River #1
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REACH: Reach #1

INPUT
Description:
Station Elevation Data
Sta Elev Sta
0 2238.02 13.31
35 2238 62.89
83 2238.07 147.87
25 234.
31 299.
09 686.
14 1405.
69 1435.

53.
127.
183.
285.
676.

1328.

1426. 2241.65
Manning's n Values

Sta nval Sta

0 .016 118.52

Bank Sta: Left Right
118.52 676.09

CROSS SECTION

RIVER: River #1
REACH: Reach #1

INPUT
Description:
Station Elevation
Sta Elev
2236.29
2236.7
.93
1
.64
.38
.58
A1

Data

[

67.

93.
156.
249.
347.
727.
781.

19
69
49
12
57
33
28

Manning's n Values

Sta nval Sta
0 .016 124.09
Bank Sta: Left Right

124.09 758.93

CROSS SECTION

RIVER: River #1
REACH: Reach #1

INPUT
Description:
Station Elevation
Sta Elev
2235.91
2235.78
2236.03
2236
2234.91
2233.17
2233.61
2233.9

Data

Sta
.64
.93
.02
.87
.98
.69
.85
.84

[

68.75

Manning's n Values

Sta nval Sta
0 .016 214.69
Bank Sta: Left Right

214.69 784.39

CROSS SECTION

RIVER: River #1
REACH: Reach #1

INPUT

Description:
Station Elevation
Sta Elev
0 2234.07
118.63 2234.62
192.7 2235.14
324.47 2234.08
631.78 2234.3

Data
Sta
24.59
119.51
224.89
396.19
650.05

RS: 144

39
Sta
27.23
74.7
162.67
250.57
311.09
700.6
1408.44
1442.49

num=
Elev
2238
2238
2238.05
2237.05
2236.2
2235.78
2241.72
2241.73

Elev

2238
2238.02
2238.04
2236.82
2236.09
2235.98
2241.66
2241.83

3
Sta
676.09

num=
n Val
.016

n Val
.016

Lengths: Left Channel
115.07 122.78

RS: 142.8

39

Sta Elev
39.83 2236.18
82.4 2236.91
2237.03
2236.74
2235.18
2234.36
2234.87
2235.08

192.
275.82
488.63
.13
898.42

27

3
Sta
758.93

num=
n Val
.016

n Val
.025

Lengths: Left Channel
104.02 70.35

RS: 142.2

40
Sta
18.97
84.7 2235.98
.01 2236.04
.15
.05

num=

Elev

2236
2235.79
2236.03
2235.03
2234.84
2233.31
2233.52

2234

.37
.33 2234.11
3

Sta
784.39

num=
n Val
.016

n Val
.025

Lengths: Left Channel
125.24 107.16

RS: 141
num= 40
Elev Sta Elev
2234.03  46.24 2233.95
2234.62 136.19 2235.09
2234.89  236.1 2234.74
2234.19 462.52 2234.3
2233.27 656.55 2232.5

Sta
32.27
93.73

162.89

419.61
707.69
1414.78
1466.6

Right
146.86

48.

84.
124.
233.
278.
542.
771.
898.

Right
67.48

Right
102.78

Sta
71.15
144.94
267.79
471.25
656.97

DEV FLOOD ZONE EXHIBIT2 - HEC-RAS.rep

Elev
2237.99
2238.03
2238.03
2236.57

2236.4
2235.98
2241.62
2242.29

Coeff

Elev
2236.33
2236.97
2237.16

2236
2235.11

2234.5
2234.08
2235.08

Coeff

Coeff

Elev
2234.03
2235.27
2234.21

2234.3
2232.08

559.
1292.

1419.5 2241.

Contr.
.1

Expan.
.3

Contr.
.1

Expan.
.3

Elev
2235.89
2236.02
2236.03
2234.27
2233.54

2233.8
2233.72

945.75 2234.6

Contr.
.1

Expan.
.3

Sta Elev
93.55 2234
161.53 2235.34
279.23 2234
630.46 2234.3
658.56 2232.17
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716.74 2232.74 724.58
799.93 2233.6 829.4
906.81 2233.99 920.82

Manning's n Values
Sta nval Sta
2] .016 161.53

Bank Sta: Left
161.53

Right
829.4

CROSS SECTION

RIVER: River #1
REACH: Reach #1

INPUT
Description:
Station Elevation Data
Sta Elev Sta
2232.09 38.26
2232.65 93.82
2233.94 224.28
2234.3 522.1
2231.88 659.1
2233.43 747.05
2233.27 906.71
2234.23 1029.23

)

75.94
202.37
462.65
657.08

739.5
880.76

1009.39

Manning's n Values
Sta nval
2] .016

Sta
75.94
Bank Sta: Left Right
75.94 880.76

CROSS SECTION

RIVER: River #1
REACH: Reach #1

INPUT
Description:
Station Elevation
Sta Elev
0 2231
.84 2231.98
.14 2232.59
.59 2234.3
.33 2231.27
.59 2231.93
.42 2232.06
.47 2233.39

Data
Sta
27.84
148.74
276.72
627.64
721.77
747.14
923.62
1082.99

Manning's n Values
Sta nval
2] .016

Sta
59.34
Bank Sta: Left Right
59.34 1102.96

CROSS SECTION

RIVER: River #1
REACH: Reach #1

INPUT

Description:

Station Elevation
Sta Elev

Data
Sta
23.92
85.16
219.18
541.
645.
736.
943.
1120.

.59
.89

Manning's n Values
Sta nval
2] .016

Sta
52.19
Bank Sta: Left Right
52.19 1092.83

2232.98
2233.6
2234.21

738.33 2232.93
831.93 2233.25
999.04 2234.41

num= 3
n val Sta
.016  829.4

n Val
.025

Lengths: Left Channel
144.44 219.1

RS: 140

num=
Elev
2232
2232.52
2234
2234.3
2231.55
2233.6
2232.76
2234.78 2234.61
num= 3
n val Sta
.016 880.76

n val
.025

Lengths: Left Channel
93.91 94.87

RS: 139

40
Sta
29.41
195.38
295.93
633.03
723.13
848.79
970.6
1102.96

num=
Elev
2230.96
2232.01
2232.67
2234.3
2232.31
2232.1
2232.82
2233.46

Elev
2230.91
2232.01
2232.61
2234.17
2231.16

2232.1
2232.33
2233.46

num= 3
n Vval Sta
.016 1102.96

n Val
.025

Lengths: Left Channel
85.63 83.62

RS: 138

num=
Elev
2230
2230.19
2230.59
2234.3
2231.65
2231.93
2233.36
2232.45

Elev
2229.23
2230.3
2230.99
2233.3
2230.38
2232.1
2233.69
2232.36

43,

99.
291.
553.
655.
743.
964.42
1140.5

num= 3
n Vval Sta
.016 1092.83

n Val
.025

Lengths: Left Channel
90.27 89.23

DEV FLOOD ZONE EXHIBIT2 - HEC-RAS.rep

738.83 2233.43 746.35 2233.6
848.08 2233.18 886.82 2233.95
1001.09 2234.46 1005.99 2234.35

Rig
1e1.

167.
271.
632.
734.
830.
987.
1056.

Rig
229.

59.
217.
363.
657.

856.
997.

112

Rig
125.

Rig
71.

ht
89

Sta

ht
34

Sta

53

4.8

ht
47

Sta
.19
.58
.01
.47

.06
.93

ht
84

Coeff Contr.

Elev
2232.27
2233.22
2233.88

2234.3
2232.92
2233.6
2234.15
2234.33

1

Sta
68.11
187.43
276.71
640.54
739
856.14
995.85
1065.63

Coeff Contr.
.1

Elev
2230.65
2232.79
2234.15
2231.34
2231.14
2231.93

2232.4
2233.17

1139.87

Coeff Contr.

Elev
2229.59
2229.81
2231.42
2233.18
2230.47

2232.1
2233.65
2233.08

Coeff Contr.

.1

128.
441.
610.
693.
853.
1048.
1207.31

1

Expan.
.3

Expan.
.3

Elev
2230.97
2232.98

2234.3
2231.01
2231.5
2232.25
2233.02
2232.87

Expan.
.3

Expan.
.3
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CROSS SECTION

RIVER: River #1
REACH: Reach #1

INPUT

Description:
Station Elevation
Sta Elev
0 2228.62
86.66 2223.63
249.8 2229.14
457.12 2230.87
638.73 2231.68
828.81 2232.1
1006.67 2232
1236 2232.27

Data
Sta
26.35
97.46
284.
495,
645.
852.
1063.
1260.

Manning's n Values
Sta nval
0 .016

Sta
65.78
Bank Sta: Left Right
65.78 113.14

CROSS SECTION

RIVER: River #1
REACH: Reach #1

INPUT
Description:
Station Elevation Data
Sta Elev Sta
0 2226.03 68.42
52 2221.22 82.77
14 2222.1 102.82
17 2227.1 318.61
89 2228.56 541.56
97 2229.7 754.11
48 2230.7 1029.68
78 2230.23 1238.33

79.
96.
250.
480.
718.
977.
1237.

Manning's n Values
Sta nval
0 .016

Sta
68.42

Bank Sta: Left Right

68.42 102.82

SUMMARY OF MANNING'S N VA

River:River #1

Reach Rive
Reach #1 144
Reach #1 142.
Reach #1 142.
Reach #1 141
Reach #1 140
Reach #1 139
Reach #1 138
Reach #1 137
Reach #1 135

SUMMARY OF REACH LENGTHS

River: River #1
Reach Rive
Reach #1 144
Reach #1 142.
Reach #1 142.
Reach #1 141
Reach #1 140
Reach #1 139
Reach #1 138
Reach #1 137
Reach #1 135

RS: 137
num= 37
Elev Sta Elev
2228.67 65.78 2228.22
2225.43 113.14 2227.53
2229.61 320.99 2229.71
2230.96 552.1 2230.92
2229.77 693.18 2230.38
2231.93 902.95 2232.73
2231.8 1103.38 2231.47
2231.79
num= 3
n Val Sta nval
.035 113.14 .022
Lengths: Left Channel
218.93 220.2
RS: 135
num= 40
Elev Sta Elev
2225.79 70.33 2223.89
2221.22 84.32 2221.23
2222.1 102.82 2224.95
2227.93 350.13 2227.96
2228.18 597.24 2228.12
2230.06 812.08 2230.16
2231.51 1061.48 2232
2230.87 1273.27 2230.97
num= 3
n Val Sta nval
.035 102.82 .022
Coeff Contr. Expan.
.1 .3
LUES
r Sta. nl
016
8 016
2 ol6
016
016
016
016
016
016
r Sta. Left Ch
115.07
8 104.02
2 125.24
144.44
93.91
85.63
90.27
218.93

S
152.
382.
594.

906.
1140.

Righ
221.2

1340.

n2

annel

ta
59
77
99

23
91

t
6

92

DEV FLOOD ZONE EXHIBIT2 - HEC-RAS.rep

Elev
2228.15
2227.7
2230.06
2230.29
2231.43
2231.08
2231.85

Sta
67.85
198.8

403.41
632.95
742.87
960.74
1173.34

Coeff Contr.

Elev
2221.94
2221.22

2225.6
2228.73
2227.77
2230.32

2232
2231.05

n3

Right
146.
67.
102.

229.
125.

221.

.1

Sta
76.61
89.78

197.03
448.36
674.46
914.85
1184.55
1379.95

Elev
2227.69
2228.37
2230.29
2230.11

2232.1
2231.74
2231.89

Expan.
.3

.81
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DEV FLOOD ZONE EXHIBIT2 - HEC-RAS.rep

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: River #1

Reach River Sta. Contr. Expan.
Reach #1 144 .1 3
Reach #1 142.8 .1 3
Reach #1 142.2 .1 3
Reach #1 141 .1 3
Reach #1 140 .1 3
Reach #1 139 .1 3
Reach #1 138 .1 3
Reach #1 137 .1 3
Reach #1 135 .1 3
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HEC-RAS Plan: Current mode River: River #1

Reach: Reach #1

Profile: Proposed

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
Reach #1 144 Proposed 533.00 2236.09 2236.71 2236.71 2236.88 0.004809 2.78 170.91 529.54 0.92
Reach #1 142.8 Proposed 533.00 2234.36 2234.73 2234.89 2235.35 0.049056 5.90 84.85 411.96 2.65
Reach #1 142.2 Proposed 533.00 2233.16 2234.18 2233.96 2234.27 0.001396 2.61 227.23 391.26 0.57
Reach #1 141 Proposed 533.00 2232.08 2233.72 2233.72 2234.01 0.004506 4.44 129.00 233.11 1.01
Reach #1 140 Proposed 533.00 2231.55 2232.80 2232.80 2233.12 0.004462 4.34 118.74 202.58 1.00
Reach #1 139 Proposed 533.00 2230.65 2231.54 2231.80 2232.38 0.013800 5.61 76.42 159.45 1.63
Reach #1 138 Proposed 533.00 2229.58 2230.49 2230.74 2231.25 0.012525 4.50 86.35 222.52 1.49
Reach #1 137 Proposed 533.00 2223.63 2226.41 2227.22 2228.94 0.061920 12.75 41.79 31.00 1.94
Reach #1 135 Proposed 533.00 2221.21 2223.75 2223.76 2224.78 0.015822 8.14 65.50 32.33 1.01
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HEC-RAS model from Autodesk® River and Flood Analysis Module 2017 Plan: Current model 3/8/2018
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HEC-RAS model from Autodesk® River and Flood Analysis Module 2017 Plan: Current model 3/8/2018
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HEC-RAS model from Autodesk® River and Flood Analysis Module 2017 Plan: Current model
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Elevation (ft)

HEC-RAS model from Autodesk® River and Flood Analysis Module 2017

Plan: Current model  3/8/2018
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HEC-RAS model from Autodesk® River and Flood Analysis Module 2017

Plan: Current model 3/8/2018
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HEC-RAS model from Autodesk® River and Flood Analysis Module 2017 Plan: Current model 3/8/2018

Legend

[E—
WS Proposed
Ground
[ ]
Bank Sta




APPENDIX D
REFERENCE MATERIAL



City of Las Vegas
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QCITY OF LAS VEGAS DATE: /
INTER-OFFICE MEMORANDUM February/22\2018”
TO: FROM: °

Land Development Services

Department of B

uilding & Safety

Albert Sung, P.E.

Flood Control Proje

& Engineer

Department of Public Works

SUBJECT:

| Drainage Study for:

Crystal Park Apartments

COPIES TO:
VTN, Nevada

Cross Streets:

SEQ of Cheyenne Boulevard & Michael Way

EAB Investment Company

File Number:

F:\Depot\DSMemos\DS4922C.ZNAE.doc

Bart Anderson, P.E., DevCo

Parcel Number: | 138-13-512-001 CCRFCD
Zoning Action: | SDR-41779 & EOT-71642
FEMA Flood Zone YES NO X
Proposed Storm Drain | YES NO X
HISTORY DATE DATE COMMENTS REVIEW FEES PAID
' RECEIVED | REVIEWED ' FEES Payment Trn #
18t Submittal | 10/2/2017 & | 10/25/2017 Not Approved $400.00 490395: $400
10/11/2017
2" Submittal | 12/20/2017 1/18/2018 Not Approved $400.00 492266: $400
3 Submittal 2/13/2018 2/22/2018 See Comments Below $400.00 493368: $400
TOTAL FEES (LDDRS): | $1,200.00
REMARKS:

Next submittal requires a meeting with Flood Control to review Flood Zone impacts

The Drainage Study for the subject project has been reviewed and:

is approved subject to conformance to all City standards and the following conditions:

X

must be resubmitted or supplemented including the following:

is conditionally approved subject to Clark County Regional Flood Control District

concurrence.

is conditionally approved subject to Clark County Public Works Department

concurrence.

1. Since the project is within a FEMA Flood Zone AE, Clark County Regional Flood Control District
(CCRFCD) concurrence is required prior to the final approval of the drainage study by the City of Las

Vegas.

2. The last submittal of interpolated BFEs at various stations between the northern and southern ends
of the project as the basis to revise the FEMA Flood Zone delineation is not acceptable. A proper
hydraulic mode! such as HEC-RAS built on the FEMA FIS study must be utilized for the additional
stations in both existing and proposed conditions. Review and revise accordingly.

3. The engineer/developer has submitted a cost estimate of $228,614.84 in lieu of the construction of a
required storm drain system in the frontage of the subject site in Michael Way. The contribution
money will be collected prior to the final approval of the improvement plans.

4. This drainage study assumes that the project will be constructed in one phase. If improvement plans
are submitted to break the project into separate phases, a drainage study update will be required for
each phase addressing the interim condition.




The Engineer is to provide addresses for each lot in a FEMA Flood Hazard Zone prior to obtaining a
grading permit. This information is necessary to insure that the elevation certificates are provided for each
address prior to completion of construction.

NOTE: The engineer must submit the drainage study to FEMA for a Conditional Letter of Map
Revision (CLOMR). A favorable CLOMR must be obtained prior to the issuance of any
permits. This site is located in a FEMA Zone A. Clark County Regional Flood Control District
(CCRFCD) review and approval is required prior to recordation of final map or issuance of
building/grading permits. The Engineer must send a copy of the report to the CCRFCD for review.
The developer/engineer must also obtain a Letter of Map Revision (LOMR) using the
approved drainage study as technical support to inform FEMA of the modifications within
the flood zone. The approved LOMR must be submitted to the City of Las Vegas prior to the
release of the bond. FEMA Elevation Certificates, showing as-built finish floor elevations, must be
completed for each building in the FEMA A Zone. The certificate must be submitted to the City of
Las Vegas Flood Control Section prior to scheduling a framing inspection.

NOTE: Please be advised that all land surface area disturbances over 1 acre or any area adjacent to a
water way must submit to the Nevada Division of Environmental Protection a "Notice of Intent"
to discharge that certifies a stormwater pollution prevention plan has been developed and is
maintained on site; for inclusion in the Stormwater General Permit No. NVR100000. A phased
construction unit in a contiguous subdivision is considered under construction until all stripped
or disturbed surface areas have been covered by paving, building construction or planting. For
more information, including forms and applications see http://ndep.nv.gov/bwpc/storm01.htm or
call (775) 687-9429.

END OF REMARKS T/R/S: T20S/R60E/13
ays AREA L-13



FIS HEC-RAS



lowranch©82806.rep

HEC-RAS Version 4.1.0 Jan 2010
U.S. Army Corps of Engineers
Hydrologic Engineering Center
609 Second Street
Davis, California

X X XXXXXX XXXX XXXX XX XXXX
X X X X X X X X X X

X X X X X X X X X
XXXXXXX  XXXX X XXX XXXX XXXXXX XXXX
X X X X X X X X X
X X X X X X X X X X
X X XXXXXX XXXX X X X X XXXXX

PROJECT DATA

Project Title: LOWER RANCHO STREET ONLY©82806
Project File : lowranch@82806.prj

Run Date and Time: 2/9/2018 7:42:29 AM

Project in English units

Project Description:
redefine banks at Michael

PLAN DATA
Plan Title: Plan 01
Plan File : H:\7844\Drainage\3_ADD2\C-Hydraulics\lowranch©82806.p0o1

Geometry Title:
Geometry File :

Flow Title
Flow File

Geom 01
H:\7844\Drainage\3_ADD2\C-Hydraulics\lowranch082806.go1

: LOWER RANCHO
¢ H:\7844\Drainage\3_ADD2\C-Hydraulics\lowranche82806.f01

Plan Summary Information:

Number of: Cross Sections = 50 Multiple Openings = 0
Culverts = 8 Inline Structures = 0
Bridges = ] Lateral Structures = 0

Computational Information
Water surface calculation tolerance =
Critical depth calculation tolerance =
Maximum number of iterations = 20
Maximum difference tolerance =
Flow tolerance factor

Computation Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only

Friction Slope Method:

Average Conveyance

Computational Flow Regime:

FLOW DATA

Flow Title:
: H:\7844\Drainage\3_ADD2\C-Hydraulics\lowranch082806.f01

Flow File

Flow Data (cfs)

LOWER RANCHO

River Reach RS
Rancho lower 17703.33
Rancho lower 17497.06
Rancho lower 17173.04
Rancho lower 16542.69
Rancho lower 16236.51
Rancho lower 15706.68
Rancho lower 15031.36
Rancho lower 14411.04
Rancho lower 13841.4
Rancho lower 12719.33
Rancho lower 11608.09
Rancho lower 11200
Rancho lower 9875.193
Rancho lower 8765.933
Rancho lower 7977.189
Rancho lower 7607.411
Rancho lower 7190.137

Mixed Flow

Effective
966

Proposed
761
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Rancho lower 6800
Rancho lower 6584.101
Rancho lower 5560.176
Rancho lower 4255.943
Rancho lower 1723.771
Rancho lower 907.9108
Boundary Conditions
River Reach Profile
Rancho lower Effective
GEOMETRY DATA
Geometry Title: Geom 01

Geometry File

CROSS SECTION

RIVER: Rancho

REACH: lower RS: 17703.33

INPUT
Description: Equals Sta. ©+00 in

Station Elevation Data num= 21
Sta Elev Sta Elev Sta Elev
0 2254.26 17.16 2254.31 17.7 2254.29

34.72 2253.97
216.02 2252.85
355.77 2254.75
383.81 2259.62

36.93 2253.93
291.5 2253.38
357.36 2254.78

37.41 2253.92
296.56 2253.35
378.25 2255.03

num= 3
n val Sta
.03 383.81

Manning's n Values
Sta nval Sta
(2] .02 2]

n Vval
.04

Bank Sta: Left Right
0 383.81

Ineffective Flow num= 1
StaL StaR Elev Permanent
114.39 383.81 2258 F

Lengths: Left Channel
207.42 205.22

CROSS SECTION

RIVER: Rancho
REACH: lower RS: 17497.06
INPUT
Description:
Station Elevation
Sta Elev
2247.91
2248.4
2250.75
2251.57
2251.9
2252.64
2253.3
2253.2
2252.96
2253.

[

102.31
126.5
150.53
214.56
248.78
276.4
309.16
428.12
707.93
845.5
9l10.84
934.18
1158.12
1209.13
1277.6
1342.35
1346.41
1356.26
1525.81

o

.91

1282.76
1343.52
1346.9
1358.95
1606.86 2259. 2259.65
num= 3
n Val Sta
.03 509.42

Manning's n Values
Sta nval Sta
(] .02 421.68

n Val
.04

Bank Sta: Left Right
421.68 509.42
Ineffective Flow num= 6
Sta Ll StaR Elev Permanent
(] 362 2258 F
483.96 759.61 2258 F

Lengths: Left Channel
323.48 324.72

lowranch©82806.rep

478 81
278 1
125 141
123 138
322 364
301 15

Upper Rancho Model

Sta
18.4
50.08
326.22
381.06

Right
203.22

1634.

Right
325.82

Upstream Downstream

Normal S = 0.003 Normal S = 0.003

: H:\7844\Drainage\3_ADD2\C-Hydraulics\lowranche82806.g01

Elev
2253.98
2253.46
2254.67
2259.61

Elev
2254.27
2253.67
2253.08
2259.24

Sta
34.26
103.12
353.99
381.31

Coeff Contr. Expan.

.1 .3

2259.75
2259.86
2260.01
2259.61

Coeff Contr. Expan.
.1 .3
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lowranch©82806.rep

766.37 875 2258.76
920.4 1141.592258.587
1188.92 1271.032259.271
1329.46 1640.612259.611

mm T

CROSS SECTION

RIVER: Rancho
REACH: lower RS: 17173.04

INPUT
Description:
Station Elevation Data num= 149
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 2249.55 .63 2249.55 15.06 2249.64 16.88 2249.64 19.04 2249.66
22.41 2249.68  28.51 2249.7 32.64 2249.53  37.82 2249.43  40.74 2249.35
44.06 2249.36 44.92 2249.34  47.88 2249.09 56.92 2249.06 67.09 2249.19
80.34 2249.46  99.33 2250.23 153.05 2252.52 165.96 2253.17 172.13 2253.5
173.71 2253.63 181.02 2253.85 187.57 2254.09 191.91 2254.19 193.58 2254.02
201.81 2253.14 202.39 2253.07 208.11 2252.72 210.17 2252.6 253.22 2253.74
257.39 2253.77 275.85 2253.98 314.53 2253.07 316.11 2253.04 320.29 2252.94
325.44 2253.01 339.7 2252.83 346.38 2252.94 351.77 2253.01 359.22 2253.15
363.39 2253.24 367.85 2253.42 372.67 2253.54 377.73 2253.94 382.77 2254.12
388.86 2254.32 396.58 2254.68 409.65 2254.97 418.16 2255.19 421.33 2255.22
426.29 2255.38 432.46 2255.69 440.63 2255.76 445.04 2255.91 454.46 2255.98
457.41 2256.01 466.28 2256.05 481.84 2256.21 568.43 2256.1 581.35 2256.26
590.3 2256.57 596.85 2256.68 601.82 2256.74 669.89 2256.76 671.94 2256.78
673.85 2256.78 676.67 2256.79 677.48 2256.79 678.66 2256.8 680.57 2256.78
692.36 2256.76 738.64 2257.4 778.3 2257.87 782.26 2257.93 782.85 2257.88
804.39 2256.55 811.35 2256.54 842.93 2256.38 843.81 2256.43 862.8 2257.63
875.3 2257.59 950.63 2257.09 1058.86 2255.7 1069.49 2255.8 1087.47 2255.88
1094.5 2255.9 1096.86 2255.91 1100.74 2256.25 1104.38 2256.56 1108.96 2256.93
1111.86 2257.15 1112.97 2257.23 1113.94 2257.29 1114.8 2257.35 1115.57 2257.37
1119.34 2257.5 1119.96 2257.52 1120.53 2257.54 1121.05 2257.56 1121.54 2257.57
1122.01 2257.59 1122.9 2257.61 1125.12 2257.62 1125.67 2257.61 1126.14 2257.62
1135.65 2257.87 1136.11 2257.87 1137.62 2257.95 1143.02 2258.04 1149.31 2258.06
1151.55 2258.05 1158.13 2258.1 1168.35 2257.99 1172.56 2258 1183.91 2258.1
1241.02 2258.8 1243.12 2258.8 1243.55 2258.81 1257.48 2258.9 1258.58 2258.91
1260.11 2258.95 1350.57 2259.38 1366.81 2258.56 1397.4 2258.77 1399.2 2258.78
1403.14 2258.82 1405.18 2258.85 1412.9 2258.9 1413.13 2258.91 1414.38 2258.92
1414.61 2258.93 1415.96 2258.95 1416.19 2258.96 1419.72 2259.02 1419.94 2259.02
1423.52 2259.1 1427.09 2259.19 1428.04 2259.19 1431.62 2259.29 1447.99 2259.27
1474.28 2259.37 1483.11 2259.43 1516.99 2259.62 1532.85 2259.67 1546.8 2259.77
1579.33 2259.93 1590.67 2260.01 1615.52 2260.11 1621.64 2260.15

Manning's n Values num= 3
Sta nval Sta n Vval Sta n Vval
(2] .02 193.58 .03 316.11 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
193.58 316.11 630.28 630.4 630.48 .1 .3
Ineffective Flow num= 6
Sta Ll StaR Elev Permanent
2] 193 2256 F
438.61 584.2 2257.83 F
697.82 791.422257.353 F
841.54 1056.47 2256.39 F
1098.87 1362.962258.758 F
1401.99 1621.642260.149 F
CROSS SECTION
RIVER: Rancho
REACH: lower RS: 16542.69
INPUT
Description:
Station Elevation Data num= 118
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0 2248.09 14.44 2248.29 14.64 2248.29 15.46 2248.3 32.04 2248.43
39.23 2247.89 40.59 2247.82  79.67 2248.48 101.28 2248.57 122.91 2248.55
159.67 2248.18 164.58 2248.24 227.27 2249.47 227.84 2249.46 243.04 2249.08
248.51 2249.16 268.11 2249.42 273.75 2249.63 293.22 2250.31 298.54 2250.23
312.52 2249.91 319.46 2249.79 327.81 2249.73 347.61 2249.75 348.2 2249.73
352.42 2249.81 352.69 2249.8 355.67 2249.83 358.18 2249.84 358.74 2249.84
375.81 2249.97 376.19 2249.97 402.77 2250.21 405.61 2250.27 408.99 2250.29
436.52 2250.54 439.48 2250.55 455.92 2250.64 459.43 2250.65 475.49 2250.73
478.52 2250.76 481.41 2250.85 484.89 2250.88 488.46 2250.86 496.73 2250.84
498.48 2250.84 505.75 2250.81 507.35 2250.89 530.03 2251.03  533.9 2251.08
537.62 2251.87 538.45 2252.08 545.64 2252.51 552.37 2252.95 553.54 2252.89
559.2 2252.58 560.06 2252.54 571.36 2252.77 607.96 2253.6 612.11 2253.71
618.19 2253.85 654.69 2252.85 656.82 2252.92 668.35 2253.31 672.09 2253.24
688.65 2253.17 708.49 2252.72 716.84 2252.65 719.73 2252.52 726.51 2252.17
729.71 2251.99 745.97 2252.04 774.89 2252.25 802.13 2252.05 805.54 2252.08
808.97 2252.08 818.59 2252.32 819.78 2252.33 836.16 2252.6 837.56 2252.66
839.08 2252.69 857.59 2252.96 859.42 2253.01 862.68 2253.06 870.93 2253.25
874.29 2253.27 890.25 2253.54 892.05 2253.55 910.52 2253.98 913.11 2254.02

~N

)



.82

Manning's n Values

Sta
0

Bank Sta:

n Val

.02 552.37

Left

Righ

.23 2254.97
.14 2255.2
.93 2255.9
.22 2256.51
.28 2254.21
.96 2256.19

num=
n Val
.03

Sta

t

552.37 656.82
Ineffective Flow

Sta L

(2]

840
1103.69
1309.36

Sta R
558
1103.69
1249.48
1489.06

CROSS SECTION

RIVER: Rancho
REACH: lower

INPUT

Description:

Station Elevation Data

Sta

2]
100.17
141.26
230.54
320.62
333.35
347.6
.03
.52
.21

Elev
2248.72
2249.53
2250.46
2251.22
2252.15
2252.
2253.
2253.
2252.
2253.

.89

2252.
2252.26

2252.5

2252.7
2252.84
2253.06
2253.14
2253.35
2253.65

E

12

129.
141.
251.
321.
335.
350.
356.
374.
465.

Manning's n Values

Sta
0

Bank Sta:

n Val

.02 465.46

Left

Righ

num=

lev Perman

RS: 16

num=
Elev
2248.84
2249.67
2250.57
2251.3
.18
.86
.23
.03
.09
.78
.64
.03
.89

Sta
.37
28
77

num=
n Val
.03

Sta

t

465.46 823.36
Ineffective Flow

Sta L
0

503.46
817.61

Sta R
406

7092254.595

1439.45

CROSS SECTION

RIVER: Rancho
REACH: lower

INPUT

E
2

2

num=
lev
255

Perman
E
F

255 F

RS: 15

954.75
1019.88
1114.34

1206.9

1302
1489.06

3
Sta
656.82

Lengths: Left Channel

306.18
4
ent

236.51

849.21
925
961.72
1050.39
1095.62
1161.44
1194
1213.55
1239.93
1257.19
1312.92
1329.4
1366.91
1422.48

3
Sta
823.36

Lengths: Left Channel

530.21
3
ent

706.68

2254.98 954.91 2254.98 962.
2255.22 1055.57 2255.55 1067.

2256.5 1124.47 2256.41 1155.
2256.25 1224.4 2255.95 1229.
2254.69 1317.88 2255.49 1329.

2255.81
n Val
.03

Right
306.18 306.18

Coeff Con

Elev
2249.19
2249.83
2250.58
2251.56
2252.66
2252.95
2253.23
2253.02

Sta

1386.
1428.

1393

2253.47 2253.55 1436

n Val

.04
Right Coeff Con
529.83 529.49

Description: Left bank is west side of Rancho.

Station Elevation Data

Sta

0
115.65
229.63
331.3

Elev
2246.89
2247.27
2247.34
2247.77

150
252
332

num=
Sta Elev
.83 2246.89
.94 2247.37
.48 2247.46
.52 2247.78

121
Sta
43.3
184.36
269.03
356.28

Elev
2247.14
2247 .4
2247.51
2247.73

Sta Elev
45.07 2247.16
200.32 2247.36
296.14 2247.42
356.34 2247.73

47

358

.1

140.1

.1

219.
329.

lowranch©82806.rep
85 2255.08
32 2255.73
34 2256.21
29 2255.75
65 2256.15

tr.  Expan.

.3

Sta

2252.25

2252.5
2252.73

2252.7
2253.04
2253.11
2253.32
2253.61

.71
.65

tr.  Expan.

.3

Sta
.97
56
73
.45

Elev
2247.16
2247.41
2247.76

2247.9
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359.

2257.49

Manning's n Values
Sta nval
2] .02

Bank Sta:

Left R

692.63 946.47

Ineffective Flow
Sta L Sta R
2] 635 2
1347.37 1806.7422

CROSS SECTION

RIVER: Rancho
REACH: lower

INPUT
Description: Left
flow

Station Elevation
Sta Elev
2] .13
.41 .32
.51
.81
.16
.42
.35
.22
.98
.47
.71
12
658.78
.21
819.47
876.32
986.78
1058.92
1109.8
1220.45
1309.59
1430.37

2253.85
2255.03
2255.49
2255.59
2256.51

1
1
1
1
1

Manning's n Values
Sta nval
0 .04

Bank Sta: Left R
231.42 55
Ineffective Flow
Sta L StaR
0 186
312 387
553 1446.98

CROSS SECTION
RIVER: Rancho
REACH: lower

INPUT

362.04
414.6

2247. 379.6 2247.9
427.05 2248.47
501.76 2249.28
.91 2249.39
567.12 2250.26
.82 2250.76
.37 2251.78
.63 2251.25
.35 2249.95
2249.75
2249.79
2251.85
2251.88
2252.47
2253.04
2252.69
2254.56
2255.64
2256.4
2256.93

381.52
431.45
506.92
548.24
567.19
585.36

680.9
700.61
.79
.13
.06
.86
.72
.74
1247.79
1296.45
1360.77
1620.09
1694.38
1792.96

2255.
2256.
2256.

3
Sta
946.47

num=
n val
.03

Sta
692.63

n Val
.04
ight Lengths: Left Channel Right
207.14 207.14 207.14
2
Permanent
F
F

num=
Elev

254.17

57.489

RS: 15499.54

bank is west curb of Rancho.
area. Rgt bank
Data num=
Sta Elev
2247.27
2247.24
2249.8
2249.7
2250.44
2250.13
2250.37
2251.67
2250.35
2247.76
2249.6
2250.57
2250.66
2250.25
2251.13
2252.51
2252.8
2254.04
2255.1
2255.59
2255.74
2256.52

Only west la
is west of Sterling channel
107

Sta
32.75
64.29

100.81
136.41
222.69
245.92
257.74
308.44
416.13
469.42
550.02
604.86
672.65
.41
.16
.44
.66
.19
.38
.01
.06

Elev
2247.28
2247.25

2249.7
2249.71
2249.79
2250.22
2250.42
2251.67
2250.14
2247.74
2249.84
2250.78
2250.63
2250.42
2251.19
2252.28
2252.52
2254.16
2255.13
2255.74

2256

Sta
38.86
69.38

105.69
150.4
229.55
247.68
263.03
326.03
442.09
515.6
561.11
621.16
678.06
776.96
849.48
947.02
1000.64
1079.56
1158.16
1297.84
1364.37

838.
885.
990.
064
131.
229.
322.
446

3
Sta
550.02

num=
n Val
.03

Sta
231.42

n Val
.03

ight
0.02
num=
Elev

Lengths: Left Channel
469.33 468.15
3

Permanent

Right
467.1

RS: 15031.36

lowranch©82806.rep
400.04 2247.51
435.78
510.99
549.42
567.41
587.23
681.75
.19

1803.75

tr.
1

Expan.

Coeff Con
. .3

ne are effective

.81

Coeff Contr.
.1

Expan.
.3

Description: Lft bank is west curb of Rancho Rght bank is west of Sterling

chann
Station Elevation

el

Data num= 136

Page 5



lowranch©82806.rep
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 2243.47 11.39 2243.33 18.81 2243.09 47.44 2243.04 53.61 2243.04
57.93 2242.98 77.11 2242.85  88.41 2242.94 105.33 2242.89 112.37 2242.79
116.8 2242.99 122.99 2243.29 126.87 2243.46 148.94 2244.01 159.92 2243.91
162.78 2243.9 164 2243.9 183.65 2244.16 190.4 2244.24 206.66 2244.27
239.05 2244.74 271.59 2245.06 286.39 2245 334.24 2245.33 335.75 2246.12
341.12 2246.5 346.64 2246.14 349.05 2246.08 360.93 2245.7 361.12 2245.69
362.91 2245.54 365.02 2245.38 366.36 2245.4 375.09 2245.49 413.3 2245.94
416.31 2245.96  418.3 2245.95 457.95 2245.99 513.17 2245.89 538.66 2245.75
542.28 2245.75 562.77 2245.38 570.44 2245.23 599.83 2245.87 607.18 2246
630.15 2246.12 666.43 2245.43  668.8 2245.62 673.23 2245.96 673.44 2245.98
678.45 2246.41 684.18 2247.01 694.68 2247.11 696.25 2247.12 700.73 2247.3
738.7 2248.71 747.92 2248.84 756.66 2249.11 767.08 2249.12 772.94 2249.14
813.84 2249.01 850.96 2249.29 885.57 2249.33 885.95 2249.33 886.26 2249.31
922.99 2247.57 949.92 2245.9 954.19 2245.48 958.79 2245.31 965.63 2244.96
974.95 2245.02 977.04 2245.03 994.32 2244.94 995.22 2244.92 996.42 2245.06
1002.02 2246.05 1004.13 2246.38 1010.67 2246.3 1019.58 2246.13 1028.29 2245.76
1032.25 2245.73 1039.96 2245.73 1068.3 2245.9 1072.41 2246.46 1073.38 2246.52
1075.13 2247.74 1085.03 2247.92 1085.69 2247.94 1100.28 2247.9 1134.22 2248.08
1178.58 2248.14 1188.45 2248.06 1216.12 2247.74 1226.57 2247.66 1231.33 2247.82
1267.49 2249.3 1269.94 2249.41 1324.62 2249.5 1368.37 2249.28 1373.61 2249.27
1376.39 2249.26 1458.19 2249.44 1467.9 2249.51 1516.1 2250.28 1538.51 2250.27
1560.48 2250.52 1581.89 2251.51 1602.26 2251.49 1673.48 2251.77 1681.72 2251.82
1685.4 2251.69 1689.92 2251.45 1752.81 2252.08 1754.39 2252.1 1755.3 2252.17
1766.9 2253.21 1769.15 2253.3 1780.32 2253.84 1833.31 2254.24 1843.92 2254.39
1865.75 2254.36 1872.86 2254.39 1876.64 2254.39 1890.36 2254.41 1934.91 2254.33
1939.49 2254.33 1963.31 2254.54 1963.44 2254.54 1963.54 2254.55 1983.7 2254.48
1998.94 2254.56 2031.65 2254.43 2034.17 2254.41 2035.89 2254.38 2036.61 2254.38
2057.77 2254.3

Manning's n Values num= 3
Sta nval Sta n val Sta n Val
2] .02  668.8 .03 1010.67 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
668.8 1010.67 620.28 620.4 620.52 .1 .3

Ineffective Flow num= 6

Sta L StaR Elev Permanent

2] 630 2249.34 F

1078.24 1184 2254.3 F

1265 13532254.303 T

1431 15222254.303 T

1582 16762254.303 T

1775 2057.772254.303 T
CROSS SECTION
RIVER: Rancho
REACH: lower RS: 14411.04
INPUT
Description: Cheyenne
Station Elevation Data num= 203

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0 2237.94 2.51 2237.97 7.38 2238.06  36.39 2238.31 37.09 2238.32

53.23 2238.2 63.69 2238.27 71.57 2238.13 99.34 2237.88 111.3 2237.81
114.18 2237.82 122.85 2237.75 137.71 2237.7 141.66 2237.48 147.7 2237.17
159.95 2236.47 164.81 2236.42 166.27 2236.38 168.67 2236.32 171.33 2236.27
179.8 2235.98 181.32 2235.87 186.31 2235.49 192.31 2235.5 211.45 2235.84
216.93 2235.91 230.54 2235.99 233.05 2236.05 237.49 2236.17 260.09 2236.45
275.99 2236.72 305.67 2237.01 310.37 2237.44 310.58 2237.45 310.79 2237.44
311.03 2237.4 311.34 2237.33  311.9 2237.12 312.14 2237.01 312.97 2237
331.53 2237.31 333.55 2237.34 333.78 2237.35 333.97 2237.35 352.61 2237.63
352.95 2237.63 353.32 2237.62 353.66 2237.62 389.05 2238.14 389.45 2238.14
389.85 2238.15 424.86 2237.71 431.51 2237.73 432.84 2237.73 437.86 2237.66
439.69 2237.68 441.5 2238.1 442.15 2238.22 452.65 2238.37 453.11 2238.2
454.26 2237.82 458.01 2237.89 458.34 2237.9 475.72 2238.19 487.19 2238.3
497.41 2238.71 552.17 2238.47 577.13 2237.84 618.39 2236.88 626.95 2236.78
687.71 2235.88 690.64 2235.82 747.84 2235.35 751.54 2235.29 775.76 2235.06
788.62 2235.22 911.52 2237.17 926.1 2236.76 988.47 2235.2 990.31 2235.17
993.67 2235.13 1026.23 2234.83 1035.41 2234.56 1042.49 2234.37 1058.19 2234.4
1066.27 2234.27 1079.18 2234.15 1083.28 2234.78 1094 2235.33 1099.48 2235.31
1114.67 2235.43 1117.55 2235.43 1123.41 2235.55 1125.53 2235.6 1147.25 2235.62
1148.72 2235.65 1150.45 2235.67 1155.56 2235.67 1175.68 2235.75 1197 2235.93

1323.74 2236.92 1354.79 2237.41 1361.53 2237.47 1375.35 2238 1379.24 2238.07
1381.44 2237.99 1386.4 2238.04 1393.17 2237.9 1401.06 2237.9 1403.34 2238.02
1406.34 2238.05 1431.62 2238.37 1436.63 2238.44 1452.19 2239.15 1452.61 2239.15
1468.44 2239.2 1471.53 2239.24 1485.79 2239.3 1529 2239.67 1538.01 2239.77
1540.53 2239.79 1542.85 2239.82 1560.61 2240 1562.36 2240.02 1583.4 2240.21
1584.9 2240.23 1596.92 2240.35 1601.27 2240.42 1601.57 2240.43 1618.31 2240.69
1619.9 2240.71 1653.04 2240.88 1670.26 2241.06 1675.85 2241.14 1718.28 2241.6
1719.77 2241.62 1730.43 2241.65 1753.72 2241.83 1761.78 2241.87 1785.38 2241.85
1793.05 2241.8 1797.44 2241.72 1801.22 2241.66 1806.54 2241.67 1810.6 2241.65
1820.74 2241.84 1825.59 2241.85 1844.48 2242.36 1877.58 2242.85 1887.66 2243.06
1895.14 2243.34 1896.5 2243.36 1897.45 2243.36 1904.69 2243.42 1905.73 2243.43
1912.65 2243.52 1974.75 2243.97 1976.75 2243.81 1987.79 2243.74 1999.84 2243.56



2011.27

2067.2
2159.67
2232.38
2300.23

2354.1
2441.29

2243.
2244.
2245.
2246.
2247.
2248.
2249.82
Manning's n Values
Sta nval Sta
2] .02 432.84

Bank Sta: Left Right
432.84 1035.41
Ineffective Flow
Sta L StaR Elev

2] 383 2242.45

819 973 2242

1074 2455.15 2242

CROSS SECTION

RIVER: Rancho
REACH: lower

INPUT
Description:
Station Elevation
Sta Elev
0 2220.77
.57 .57
.46 .69
.09 .92
.75 .83
.55
.73
.04
.11

Data
Sta

.83
.99
.87
.38
.49

.97

1294.96
1444
1504.28
1609.78
1669.9
1720.83

.31 2353.42

Manning's n Values

Sta nval Sta
2] .02 431.62

Bank Sta: Left Right
431.62 830.49
Ineffective Flow
Sta L StaR Elev

2] 377 2232.73

797.32 1041.91 2235
1340.32 2137.932236.129
2188.32 2346.072241.172

num=

num=

2243,
2244,
2245.
2246.
2247.
2248.
2249.

num=

n val

Lengths: Left Channel

03

1035

569.
3

Permanent

T
T
T

RS: 13841.4

num=

Elev

.63 2220.8
2221.
2221.
2222.
2223.

68
56
74
98

2224.5

2224.
2224,
2225.
2228.
2229.
2228.
2229.

75
04
33
83
o1
91
31

2229.4

2229.
2229.
2229.
2230.

66
81
61
14

2230.6

2231.

04

2233.2

2236.
2237.
2237.

08
24
49

2236.4

2237.
2239.
2239.
2241.
2241.

num=

61
59
88
41
11

n val

Lengths: Left Channel

03

22

102.
119.

173.
191.
215.
270.
301.
333.
419.
440.
468.

48

830

86.
4

Permanent

F

F
F
F

.59

N
e

fod
00

.15

3
Sta
.41

67

2
Sta

63

0.8

.55

3
Sta
.49

42

lowranch©82806.rep
2244.
.24
.17
.88
.24
.82

2244.16 2054.08 2244.28 2066.28
2244.53 2141.7 2245.23 2150.45
2245.62 2200.05 2246.1 2203.05
2246.42 2264.31 2246.54 2299
2247.62 2323.34 2247.94 2332.76
2249.13 2388.84 2249.32 2441.21
2249.42

n Vval
.02

Right Coeff Contr.

569.7 569.7 .1

Elev
2220.81
2221.9
2221.37
2222.83
2224.2
2224.63
2224.81
2224.21
2225.78
2229.14
2229.07
2227.56
2229.57
2229.45
2229.69
2229.77
2229.68
2230.32
2230.88
2230.96
2230.47
2230.99
2231.18
2232.01
2231.12
2230.44
2230.19
2230.7
2230.12
2232.49
2232.47
2232.41
2231.62
2231.95
2232.6
2234.29
2236.41
2237.29
2236.99
2236.14
2237.63
2239.68
2239.88
2241.13

540.79
550.32
602.7

.05

.76 .01

n val
.04

Right

Coeff Contr.
86.42 .

86.42 1

52

Expan.

2232.

.3

52

2235

2237.
2237.
2236.
2236.

14
36
54
08

2238.6

2239.
2240.
2241.

93
84
29

Expan.

.3
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CROSS SECTION

RIVER: Rancho

REACH: lower RS: 13754.98
INPUT
Description:
Station Elevation Data num= 167
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 2219.45 22.42 2219.6 35.94 2219.77 58 2219.87 63.76 2219.59

80.54 2219.93  81.31 2219.95 81.43 2219.95 104.38 2220.65 114.05 2220.98

117.2 2221.06 133.39 2221.45 143.81 2221.35 150.86 2221.33 153.59 2221.25
155.52 2221.11 161.17 2220.72 165.98 2220.4 175.37 2221.12 179.57 2221.32
180.98 2221.44 181.89 2221.48 185.34 2221.56 190.59 2221.15 196.23 2220.55

196.8 2220.57 200.79 2220.79 208.55 2220.92  230.5 2221.15 235.29 2221.27

252.2 2221.6 258.36 2221.74 273.67 2222.68 289.28 2223.25 295.55 2223.89
297.08 2224.05 297.97 2224.55 302.95 2227.28 311.44 2227.72 313.34 2227.75
349.14 2228.23 370.42 2228.41 417.94 2227.97 418.15 2227.97 418.3 2227.98
421.87 2228.06 426.13 2228.17 433.05 2227.99 433.36 2227.98 433.59 2227.9
437.73 2226.55 444.96 2224.18 446.44 2224.08 458.08 2223.34 466.38 2224.77
473.22 2225.93  482.6 2226.64 493.22 2227.65 507.22 2227.47 510.48 2227.47
529.72 2227.39 557.84 2227.41 562.04 2227.46 567.54 2227.59 584.95 2228.13
593.72 2228.23 615.24 2228.79 622.16 2228.87 648.01 2229.02 648.34 2229.02
648.86 2229.03 684.49 2229.43 691.46 2229.47 703.8 2229.49 716.69 2229.41
724.14 2229.42 729.53 2229.44 738.48 2229.51 747.02 2229.52 757.33 2229.63
776.78 2229.58 805 2229.16 806.89 2229.15 825.43 2228.93  841.5 2229.25
847.53 2229.33 854.66 2229.6 857.09 2229.63 876.28 2229.32 877.61 2229.33
878.53 2229.32 913.93 2229.23 917.86 2229.35 921.27 2229.41 931.67 2229.45
934.57 2229.43 947.07 2229.55 953.33 2229.65 961.96 2229.84 964.86 2229.75
972.59 2229.75 977.12 2229.72 986.02 2229.93 989.61 2230.08 992.18 2230.08
996.95 2230.26 999.33 2230.37 1000.36 2230.42 1007.72 2230.29 1021.77 2230.23
1042.18 2229.97 1044.21 2230.06 1046.5 2230.2 1050.19 2229.55 1052.42 2229.22
1056.56 2229.14 1063.87 2229.19 1086.19 2228.76 1086.46 2228.76 1106.74 2228.22
1110.43 2228.37 1136.31 2229.32 1147.3 2229.64 1165.14 2229.92 1172.21 2229.99
1180.99 2229.84 1210.83 2229.48 1228.69 2229.37 1236.57 2229.49 1252.53 2229.85
1269.61 2230.37 1290.53 2231.09 1330.52 2231.65 1332.45 2231.72 1385.98 2231.87
1459.52 2231.87 1468.08 2232.01 1481.09 2232.2 1499.73 2232.37 1528.44 2232.04
1548.24 2231.92 1567.53 2231.99 1584.94 2232.01 1619.74 2231.59 1620.89 2231.57
1622.87 2231.55 1643.84 2231.49 1651.66 2230.68 1652.54 2230.59 1656.93 2230.79
1665.06 2231.11 1671.12 2231.22 1673.32 2231.24 1673.7 2231.24 1675.05 2231.28
1678.34 2231.27 1696.08 2231.41 1703.05 2231.44 1708.77 2231.48 1721.66 2231.54
1758.49 2231.82 1764.13 2231.81 1775.79 2231.98 1789.85 2232.07 1800.95 2232.53
1810.72 2233.1 1825.91 2233.33

~N

Manning's n Values num= 3
Sta nval Sta nval Sta nval
0 .02 433.59 .03 493.22 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
433.59 493.22 220.1 221.27 222.31 .1 .3
Ineffective Flow num= 3
Stal StaR Elev Permanent
0 313 2230 F
775.61 1046.142230.181 F
1332.47 1825.912233.329 F

CROSS SECTION

RIVER: Rancho

REACH: lower RS: 13533.66
INPUT
Description:
Station Elevation Data num= 170
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 2220.01 3.23 2220.1 13.07 2220.3 30.11 2220.59 32.82 2220.63

34.9 2220.68 46.73 2220.5 47.29 2220.5 48.5 2220.59 63.2 2221.8

66.1 2223.34 67.98 2224.41 80.24 2224.89 82.3 2224.94 117.25 2225.73
126.19 2225.77 127.23 2225.76 163.87 2225.45 187.76 2225.18 192.07 2225.48
194.71 2225.6 195.63 2225.64 196.43 2222.7 196.89 2221.14 197.27 2221.13
222.21 2221.12  223.5 2222.56  225.8 2224.98 245.43 2225.14 247.32 2225.13
250.36 2225.13 256.61 2225.32 268.29 2225.38 298.56 2225.27 304.5 2225.4
317.99 2225.8 332.12 2226.1 348.42 2226.51 356.72 2226.74  368.3 2227.01
380.53 2227.19 389.98 2227.39 402.98 2227.77 419.23 2228.14 442.82 2228.83
478.97 2229.28 502.48 2229.46 511.01 2229.43 544.05 2229.26 555.62 2229.13
587.27 2229.28 598.32 2229.1 612.97 2229.23 625.45 2229.03 629.47 2228.95
634.07 2228.92 647.74 2228.87 668.76 2228.49 686.49 2228.21 697.14 2227.84
707.17 2227.71 716.25 2227.77 721.88 2227.86 728 2227.81 730.98 2227.82
739.03 2227.94 742.17 2227.82  755.9 2227.52 767.93 2227.43 772.27 2227.43
776.53 2227.47 779.28 2227.6 785.01 2228.44 789.35 2228.7 793.49 2229.01
802.63 2228.22 811.79 2227.61 820.66 2228.51 823.97 2228.8 839.29 2226.74
859.97 2226.95 871.8 2227.11 874.75 2227.18 879.92 2227.51 892.03 2227.95
892.28 2227.96 892.51 2227.97 903.36 2228.15 916.24 2228.19 939.95 2228.19
950.08 2228.16 953.84 2228.17 968.14 2228.11 990.08 2228.12 991.67 2228.1
993.74 2228.11 1016.58 2228.13 1034.92 2228.57 1035.53 2228.58 1053.45 2228.99
1085.06 2229.5 1102.27 2230.22 1113.11 2230.42 1133.78 2230.25 1146.16 2230.32
1196.72 2230.7 1202.05 2230.66 1203.35 2230.66 1210.47 2230.77 1246.87 2231.27



.02
.61
.95
.81
.98
.38
.79
.65
.46
.98

1279.42

2109.

Manning's n Values
Sta nval Sta
0 .02 195.63

Bank Sta: Left Right

195.63 245.43
Ineffective Flow num=
Sta Ll StaR Elev
0 115 2229.17
496.78 840.472229.418
1100.53 2051 2235.7
2103.76 2116.862236.368

CULVERT

RIVER: Rancho
REACH: lower

INPUT

Description:

Distance from Upstream XS

Deck/Roadway Width

Weir Coefficient

Upstream
num=
Sta

195.63

2
Hi Cord Lo Cord
2225.64 2221

Upstream
Station Elevation Data
Sta Elev Sta
2220.01
2220.68
2223.34
2225.77
2225.6
2221.12
2225.13
2225.8
.19
.28
.28
.92
71

)

34.9
66.1
.19
.71
.21
.36
.99
.53
.97
.27
.07
.17
.03
.53
.63

67.98
127.23
195.63

223.5
256.61
332.12
389.98
502.
598.
647.
716.

779.

2042.71 2109.
Manning's n Values

Sta nval Sta

2] .02 195.63

Bank Sta: Left Right
195.63 245.43
Ineffective Flow num=
Sta L StaR Elev
2] 115 2229.17

2231.
2230.
2230.

48
64
68

2231.2

2232.
2233,
2233.
2234,
2235.
2236.
2235.
2236.

33
25

num=
n Val

o3

1305.59
1371

.86

Sta
245.43

2230.94
2230.67

2230.4
2231.39
2232.36
2233.25
2233.69
2234.65
2235.33

2236.2

2235.8
2236.81

n Val
.04

Lengths: Left Channel
156.67 156.67 156.67

4

Permanent

F

F
F
F

RS: 13400

1
2

15
00
.6

Deck/Roadway Coordinates

Sta Hi Cord
225.8 2224.98

num=
Elev

3.23 2220.1
46.73 2220.5
2224.
2225.
2225.
2222.
2225.

41
76
64
56
32

2226.1

2227.
2229.

39
46

2229.1

2228.

87

num=
n val

03

Bridge Cross Section Data

170

.43

Sta
245.43

Coeff Contr.

4

.1

Permanent

F

Lo Cord
2221

Elev
2220.3
2220.5
2224.89
2225.45

2222.7
2224.98
2225.38
2226.51
2227.77
2229.43
2229.23
2228.49
2227.86
2227.52
2228.44
2228.51
2227.18
2228.15
2228.11
2228.57
2230.42
2230.66
2230.94
2230.67

2230.4
2231.39
2232.36
2233.25
2233.69
2234.65
2235.33

2236.2

2235.8
2236.81

n val
.04

Expan.
.3

1306.44
1419.85
1529.74

1568.9
1688.07
1729.23

1811.4
1860.16
1954.44
2029.45
2041.14

2116.1

Right

Sta
30.11

82.3
187.
196.
245.
298.
356.
419.
544.
625.

767.
789.
823.
879.
916.

1035.
1133.
121e.
1306.
1419.
1529.

1568.9
1688.07
1729.23

1811.4
1860.16
1954.44
2029.45
2041.14

2116.1

a
© ©

2235.63
2235.71
2235.79
2236.96

Coeff Contr.

.87
.27
.17

2234.7
2235.63
2235.71
2235.79
2236.96

lowranch©82806.rep
1307.01 2230.89
1434.29
1537.96
1581.02
1691.1
1730.66
1826.95
1887.83
1958.93
2033.53
2041.4
2147.73

Expan.

.1 .3

2041.4

2147.73 .96
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496.78 840.472229.418 F
1100.53 2051 2235.7 F
2103.76 2116.862236.368 F
Downstream Deck/Roadway Coordinates
num= 4
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
232.31 2223 2218 265.09 2224 2218 300 2224 2218

500 2222 2218

Downstream Bridge Cross Section Data
Station Elevation Data num= 118

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 2217.38 25.72 2217.02 47.7 2216.68 64.08 2216.6 72.44 2216.68
78.59 2216.96  93.35 2219 98.77 2219.76 101.04 2220.84 105.47 2222.99
110.64 2223.12 117.95 2223.39 118.52 2223.39 137.46 2223.65 165.51 2224.05
175.83 2223.92 176.73 2223.91 179.16 2223.86 195.71 2223.57 232.24 2222.94
232.31 2222.94 238.07 2220.77 241.32 2219.1 241.6 2218.91 241.87 2218.32
250.47 2218.39 252.52 2218.4 252.68 2218.56 253.44 2218.91 260.28 2220.4
265.09 2221.4 267.32 2221.06 268.74 2221.19 270.63 2221.21 274.36 2221.12
275.79 2221.06 281.04 2221.1 287.22 2221.08 293.15 2221.06 296.93 2221.08
304.08 2221 309.68 2220.95 313.69 2220.91 321.64 2221.27 328.84 2221.36
340.2 2220.4 343.47 2220.12 345.63 2220.11 371.65 2219.84 376.24 2219.86
385.83 2219.9 419.92 2220.13 424.31 2220.15 426.75 2220.19 429.76 2220.26
443.79 2220.8 449.72 2221.03  452.4 2221.11 473.15 2221.68 489.33 2221.85
503.61 2222.49 512.04 2222.82 525.62 2223.17 539.99 2223.12 563 2223.24
582.64 2223.51 587.24 2223.47 590.51 2223.44 595.58 2223.43 639.45 2223.92
641.57 2223.93 643.58 2223.93 647.9 2223.94 659.32 2224.02 676.61 2223.94
679.55 2223.91 684.03 2223.79 695.97 2223.67 702.69 2223.61 703.89 2223.58
705.03 2223.57 714.78 2223.22 717.73 2223.12 741.49 2222.88 746.78 2222.8
759.68 2222.46  773.3 2222.26 792.88 2222.26 798.37 2222.31 802.82 2222.31
810.17 2222.64 815.61 2222.86 845.01 2223.08 845.82 2223.09 846.3 2223.1
857.41 2223.31 865.3 2223.32 869.52 2223.26 874.17 2223.13 891.06 2223.31
893.38 2223.23 894.34 2223.18 902.56 2222.8 903.21 2222.99 903.53 2223.08
904.62 2223.38 906.36 2223.87 906.87 2224.01 907.4 2224.39 909.64 2226.03
916.02 2225.99 926.54 2225.91 967.41 2225.71 978.37 2225.77 983.09 2226.81

983.29 2226.85 983.98 2226.83 1003.67 2226.56

Manning's n Values num= 3
Sta nval Sta n val Sta n Vval
2] .02 232.31 .03 265.09 .04

Bank Sta: Left Right Coeff Contr. Expan.
232.31 265.09 .1 .3
Ineffective Flow num= 2
Sta L StaR Elev Permanent
2] 118 2225 F
502.17 897.39 2223.04 F

Upstream Embankment side slope = @ horiz. to 1.0 vertical
Downstream Embankment side slope = 0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow = .95

Elevation at which weir flow begins =

Energy head used in spillway design =

Spillway height used in design =

Weir crest shape = Broad Crested
Number of Culverts = 1

Culvert Name Shape Rise Span

Culvert #1 Box 3 15

FHWA Chart # 8 - flared wingwalls
FHWA Scale # 1 - Wingwall flared 30 to 75 deg.
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist Length Top n Bottom n Depth Blocked Entrance Loss Coef Exit Loss Coef
15 100 .012 .012 0 .2 1
Upstream Elevation = 2221
Centerline Station = 210
Downstream Elevation = 2218.4
Centerline Station = 248

CROSS SECTION

RIVER: Rancho

REACH: lower RS: 13376.99
INPUT
Description:
Station Elevation Data num= 118
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0 2217.38  25.72 2217.02 47.7 2216.68 64.08 2216.6 72.44 2216.68
78.59 2216.96  93.35 2219 98.77 2219.76 101.04 2220.84 105.47 2222.99
110.64 2223.12 117.95 2223.39 118.52 2223.39 137.46 2223.65 165.51 2224.05
175.83 2223.92 176.73 2223.91 179.16 2223.86 195.71 2223.57 232.24 2222.94
232.31 2222.94 238.07 2220.77 241.32 2219.1 241.6 2218.91 241.87 2218.32
250.47 2218.39 252.52 2218.4 252.68 2218.56 253.44 2218.91 260.28 2220.4
265.09 2221.4 267.32 2221.06 268.74 2221.19 270.63 2221.21 274.36 2221.12
275.79 2221.06 281.04 2221.1 287.22 2221.08 293.15 2221.06 296.93 2221.08
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304.08 2221 309.68 2220.95 313.69 2220.91 321.64 2221.27 328.84 2221.36
340.2 2220.4 343.47 2220.12 345.63 2220.11 371.65 2219.84 376.24 2219.86
385.83 2219.9 419.92 2220.13 424.31 2220.15 426.75 2220.19 429.76 2220.26
443.79 2220.8 449.72 2221.03 452.4 2221.11 473.15 2221.68 489.33 2221.85
503.61 2222.49 512.04 2222.82 525.62 2223.17 539.99 2223.12 563 2223.24
582.64 2223.51 587.24 2223.47 590.51 2223.44 595.58 2223.43 639.45 2223.92
641.57 2223.93 643.58 2223.93  647.9 2223.94 659.32 2224.02 676.61 2223.94
679.55 2223.91 684.03 2223.79 695.97 2223.67 702.69 2223.61 703.89 2223.58
705.03 2223.57 714.78 2223.22 717.73 2223.12 741.49 2222.88 746.78 2222.8
759.68 2222.46 773.3 2222.26 792.88 2222.26 798.37 2222.31 8602.82 2222.31
810.17 2222.64 815.61 2222.86 845.01 2223.08 845.82 2223.09 846.3 2223.1
857.41 2223.31 865.3 2223.32 869.52 2223.26 874.17 2223.13 891.06 2223.31
893.38 2223.23 894.34 2223.18 902.56 2222.8 903.21 2222.99 903.53 2223.08
904.62 2223.38 906.36 2223.87 906.87 2224.01 907.4 2224.39 909.64 2226.03
916.02 2225.99 926.54 2225.91 967.41 2225.71 978.37 2225.77 983.09 2226.81
983.29 2226.85 983.98 2226.83 1003.67 2226.56

Manning's n Values num= 3
Sta nval Sta nval Sta nval
0 .02 232.31 .03 265.09 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
232.31 265.09 338.51 338.51 338.51 .1 .3
Ineffective Flow num= 2
Sta Ll StaR Elev Permanent
0 118 2225 F
502.17 897.39 2223.04 F

CROSS SECTION

RIVER: Rancho

REACH: lower RS: 13038.48
INPUT
Description:
Station Elevation Data num= 55
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

© 2212.81 10.35 2212.88  38.52 2213.11 76.27 2213.48 83.96 2213.57
99.36 2213.47 102.74 2213.46  104.5 2213.48 123.21 2213.6 138.69 2212.5
139.14 2212.41 141.65 2212.43 149.01 2212.4 160.08 2212.47 167.3 2212.56
174.39 2213.04 183.57 2213.7 195.66 2218.42 198.99 2219.73 201.72 2219.77
207.56 2219.88  211.9 2219.95 230.77 2220.07 251.65 2220.24 256.17 2220.32
273.91 2220.53 278.08 2220.44 320.75 2219.58 332.82 2219.34 338.69 2217.12
343.35 2215.24 348.09 2215.23 353.02 2215.3 364.9 2216.46 365.45 2216.51
366.36 2216.49 376.67 2216.14 383.44 2216.15 386.7 2216.15 398.45 2217.14
398.76 2217.17 418.95 2215.25 419.14 2215.23 419.34 2215.2 428.04 2215.98
430.64 2216.27 449.72 2216.42 462 2216.51 467.63 2216.57 490.49 2216.79
530.56 2217.34 541.88 2217.65 548.57 2223.07 548.93 2223.36 550.57 2223.36

Manning's n Values num= 3
Sta nval Sta n val Sta n Val
2] .02 332.82 .03 541.88 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
332.82 541.88 108.18 107.17 106.27 .1 .3
Ineffective Flow num= 2
Sta Ll StaR Elev Permanent
.67 273 2223.96 F
539.88 550.572223.355 F

CROSS SECTION

RIVER: Rancho

REACH: lower RS: 12931.09
INPUT
Description:
Station Elevation Data num= 61
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0 2212.13  12.16 2212.19 22.33 2212.26  34.27 2212.24 46.78 2212.23
51.39 2212.31 61.54 2212.49 80.31 2212.61 86.17 2212.57 87.45 2212.57
94.11 2212.71 96.21 2212.73 100.21 2212.78 103.3 2212.81 107.11 2212.84
109.81 2212.85 117.72 2212.84 119.13 2212.84 121.93 2212.82 129.56 2212.86
139.13 2212.86 145.89 2212.87 164.84 2212.69 166.37 2212.7 168.22 2212.66
175.05 2212.56  178.7 2212.31 179.71 2212.18 182.55 2212.23 203.06 2212.97
208.34 2213.28 212.77 2215.58 219.02 2218.7 221.23 2218.77 223.11 2218.82

228.6 2218.94 247.06 2219.21 271.72 2219.63 283.82 2219.74 292.81 2219.81
324.46 2219.65 340.25 2219.57 341.55 2219.56 353.56 2215.2 355.69 2214.47
358.13 2215.19 361.62 2216.25 363.36 2215.95 369.33 2215.19 382.59 2215.11
384.11 2215.12  384.9 2215.57 384.99 2215.62 390.75 2215.62 446.43 2215.79
451.38 2215.81 452.94 2215.82 509.28 2216.2 556.44 2216.84 578.52 2217.15
596.22 2217.36

Manning's n Values num= 3
Sta nval Sta nval Sta nval
0 .02 340.25 .03 556.44 .04
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Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
340.25 556.44 209.82 212.15 214.23 .1 .3
Ineffective Flow num= 2
Sta L StaR Elev Permanent
0 292.8 2222 F
549.73 596.22 2222 F

CROSS SECTION

RIVER: Rancho

REACH: lower RS: 12719.33
INPUT
Description:
Station Elevation Data num= 116
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0 2214.37 11.96 2214.4  37.54 2214.57  38.53 2214.57 39.34 2214.58
40.04 2214.58 50.09 2214.65 58.6 2214.78 67.21 2214.89  78.99 2215.09
80.52 2215.07 80.97 2215.06  92.23 2214.86  95.33 2214.83 108.9 2214.66

116.31 2214.58 120.96 2214.54 127.04 2214.38 131.24 2214.34 138.19 2214.15
141.91 2214.11 148.92 2214.3 152.74 2214.27 159.34 2214.59 166.76 2214.99
170.85 2215.3 183.59 2215.95 185.42 2216.07 186.97 2216.18 195.56 2216.77
197.78 2216.78 198.59 2216.77 204.19 2216.69 207.9 2216.63 208.44 2216.6
219.48 2216.67 221.82 2216.7 225.59 2216.78 226.31 2216.78 233.03 2216.86
233.67 2216.85 233.82 2216.85  234.3 2216.86 234.86 2216.87 236.2 2216.9
236.74 2216.93 237.15 2216.97 282.83 2218.02 283.29 2218.03 283.72 2218.05
284.08 2218.06 287.72 2218.14 287.85 2218.14 298.07 2218.48 301.07 2218.42
354.13 2217.74 356 2217.71 357.99 2217.86 359.34 2212.96 366.27 2212.96
372.18 2212.96 373.65 2212.97 374.76 2212.97 381.34 2212.97 384.67 2215.34
388.22 2217.72 395.97 2217.41 398.56 2217.36  399.8 2217.28 401.45 2217.23
410.29 2216.92 413.73 2216.74 429.56 2215.68 437.05 2214.94 438.64 2214.86
440.64 2214.73 441.32 2214.69 449.38 2214.78 526.94 2216.07 528.4 2216.04
600.51 2216.76 603.06 2216.79 603.88 2217.4 604.12 2217.4 612.1 2217.44
613.43 2217.43 613.84 2217.44 618.48 2217.42 619.21 2217.42 623.54 2217.41
625.5 2217.42 633.15 2217.4 636.58 2217.42 642.62 2217.41 643.54 2217.35
644.61 2217.05 644.69 2217.01 707.33 2217.55 789.13 2217.82 813.12 2218.21
818.35 2218.51 822.19 2218.58 822.31 2218.58 825.89 2218.57 833.07 2218.6
837.41 2218.59 840.76 2221.24 841.31 2221.67 841.77 2221.63 861.46 2221.14
870.23 2221.19 873 2221.14 900.65 2220.79 923.39 2221.39 930.02 2221.39
936.04 2221.2

Manning's n Values num= 3
Sta nval Sta n val Sta n Vval
2] .02 357.99 .03 388.22 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
357.99 388.22 110.05 109.33 108.69 .1 .3
Ineffective Flow num= 2
Sta L StaR Elev Permanent
(2] 298 2220 F
514.5 845 2220 F
CULVERT
RIVER: Rancho
REACH: lower RS: 12700
INPUT
Description:
Distance from Upstream XS = 10
Deck/Roadway Width = 78
Weir Coefficient = 2.6
Upstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
357 2217.86 2211 388 2217.72 2211
Upstream Bridge Cross Section Data
Station Elevation Data num= 116
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0 2214.37 11.96 2214.4 37.54 2214.57 38.53 2214.57  39.34 2214.58
40.04 2214.58 50.09 2214.65 58.6 2214.78 67.21 2214.89  78.99 2215.09
80.52 2215.07 80.97 2215.06 92.23 2214.86  95.33 2214.83 108.9 2214.66
116.31 2214.58 120.96 2214.54 127.04 2214.38 131.24 2214.34 138.19 2214.15
141.91 2214.11 148.92 2214.3 152.74 2214.27 159.34 2214.59 166.76 2214.99
170.85 2215.3 183.59 2215.95 185.42 2216.07 186.97 2216.18 195.56 2216.77
197.78 2216.78 198.59 2216.77 204.19 2216.69  207.9 2216.63 208.44 2216.6
219.48 2216.67 221.82 2216.7 225.59 2216.78 226.31 2216.78 233.03 2216.86
233.67 2216.85 233.82 2216.85 234.3 2216.86 234.86 2216.87 236.2 2216.9
236.74 2216.93 237.15 2216.97 282.83 2218.02 283.29 2218.03 283.72 2218.05
284.08 2218.06 287.72 2218.14 287.85 2218.14 298.07 2218.48 301.07 2218.42
354.13 2217.74 356 2217.71 357.99 2217.86 359.34 2212.96 366.27 2212.96
372.18 2212.96 373.65 2212.97 374.76 2212.97 381.34 2212.97 384.67 2215.34
388.22 2217.72 395.97 2217.41 398.56 2217.36  399.8 2217.28 401.45 2217.23

410.29 2216.92 413.73 2216.74 429.56 2215.68 437.05 2214.94 438.64 2214.86
440.64 2214.73 441.32 2214.69 449.38 2214.78 526.94 2216.07 528.4 2216.04
600.51 2216.76 603.06 2216.79 603.88 2217.4 604.12 2217.4 612.1 2217.44
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613.43 2217.43 613.84 2217.44 618.48 2217.42 619.21 2217.42 623.54 2217.41
625.5 2217.42 633.15 2217.4 636.58 2217.42 642.62 2217.41 643.54 2217.35
644.61 2217.05 644.69 2217.01 707.33 2217.55 789.13 2217.82 813.12 2218.21
818.35 2218.51 822.19 2218.58 822.31 2218.58 825.89 2218.57 833.07 2218.6
837.41 2218.59 840.76 2221.24 841.31 2221.67 841.77 2221.63 861.46 2221.14
870.23 2221.19 873 2221.14 900.65 2220.79 923.39 2221.39 930.02 2221.39
936.04 2221.2
Manning's n Values num= 3
Sta nval Sta n val Sta n Vval
2] .02 357.99 .03 388.22 .04
Bank Sta: Left Right Coeff Contr. Expan.
357.99 388.22 .1 .3
Ineffective Flow num= 2
Sta L StaR Elev Permanent
2] 298 2220 F
514.5 845 2220 F
Downstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
371.47 2217.48 2211 395 2217.6 2211
Downstream Bridge Cross Section Data
Station Elevation Data num= 103
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 2214.03 10.34 2213.87 18.02 2214.05 33.08 2214.26 44.25 2214.24
46.67 2214.27 62.96 2214.4 66.05 2214.44 76.15 2214.76 81.77 2214.84
83.48 2214.84 92.57 2214.68 98.23 2214.76 117.17 2214.9 120.96 2214.92
138.3 2214.91 146.02 2214.95 157.1 2215.13 161.32 2215.26 170.27 2215.39
172.6 2215.38 175.26 2215.47 200.12 2215.7 200.5 2215.71 201.5 2215.74
207.22 2216.06 208.92 2216.23 210.89 2216.18 214.13 2216.11 221.16 2215.74
229.82 2215.91 230.93 2215.93 232.38 2215.96 241.65 2216.23 242.16 2216.27
242.63 2216.31 242.64 2216.31 243 2216.34 246.03 2216.43 246.45 2216.45
290.94 2217.32 291.79 2217.33 301.32 2217.49 301.74 2217.5 302.09 2217.5
305.37 2217.56 309.52 2217.61 311.68 2217.61 315.5 2217.59 349.19 2217.02
356.59 2216.87 358.15 2216.95 363.33 2217.2 368.45 2217.37 369.31 2217.4
371.47 2217.48 372.38 2212.9 372.51 2212.9 384.76 2212.9 388.49 2212.9
390.09 2212.9 392.93 2212.9 393.48 2217.59 395.65 2217.6 458.59 2218.17
458.72 2218.17 524.03 2218.58 525.4 2218.57 527.58 2218.61 528.87 2218.62
533.64 2218.6 549.56 2218.65 555.57 2217.5 563 2215.71 588.55 2216.07
596.78 2216.14 611.83 2216.37 625.91 2216.39 634.47 2216.46 647.4 2216.48
673.81 2216.73 691.5 2217.03 705.13 2217.15 745.49 2216.9 782.84 2216.97
808.28 2217.41 823.35 2218.06 826.39 2218.22 832.9 2218.96 836.74 2219.43
841.2 2219.38 848.89 2219.17 864.8 2219.31 866.05 2219.34 866.27 2219.34
868.3 2219.35 869.73 2219.29 871.5 2219.15 874.07 2219.01 878.8 2218.74
885.97 2218.84 893.65 2218.68 897.18 2218.76
Manning's n Values num= 3
Sta nval Sta nval Sta nval
0 .02 371.47 .03 395.65 .04
Bank Sta: Left Right Coeff Contr. Expan.
371.47 395.65 .1 .3
Ineffective Flow num= 2
Sta Ll StaR Elev Permanent
0 305 2219 F
482.03 799.26 2219 F
Upstream Embankment side slope = 0 horiz. to 1.0 vertical
Downstream Embankment side slope = 0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow = .95

Elevation at which weir flow begins =
Energy head used in spillway design =
Spillway height used in design =
Weir crest shape =

Number of Culverts = 1
Culvert Name Shape Rise Span
Culvert #1 Box 4 10

FHWA Chart # 8 - flared wingwalls
FHWA Scale # 1 - Wingwall flared 30 to 75 deg.
Solution Criteria = Highest U.S. EG

Culvert Upstrm Dist Length Top n Bottom n
10 78 .012 .012
Number of Barrels = 2
Upstream Elevation = 2212.96
Centerline Stations
Sta. Sta.
366 377
Downstream Elevation = 2212.9

Centerline Stations
Sta. Sta.
378 389

CROSS SECTION

Broad Crested

Depth Blocked

0

Entrance Loss Coef
.2

Page 13

Exit Loss Coef

1



RIVER: Rancho
REACH: lower RS: 12609.91
INPUT
Description:
Station Elevation
Sta Elev
0 2214.03
.27

Data

Sta
.34
.96
.57
.02
.26
.92

num=
Elev
2213.87
2214.4
2214.
2214.
2215.

Elev
2214.05
2214.44
2214.76
2215.13

2215.7
2216.18
2215.96
2216.34
2217.49
2217.61

2217.2

2212.9
2217.59
2218.57

2217.5
2216.39
2217.15
2218.22
2219.31
2219.15
2218.76

.91

315.5
368.45
384.76
395.65
527.58

.59

2216.
2217.
2218.
2219.
2219.
2218.

634.47
745.49

832.9
866.05
874.07
893.65

num= 3
n Vval Sta
.03 395.65

Manning's n Values
Sta nval Sta
2] .02 371.47

n Vval
.04

Bank Sta: Left Right
371.47 395.65
Ineffective Flow num= 2
Sta L StaR Elev Permanent
2] 305 2219 F
482.03 799.26 2219 F

Lengths: Left Channel Right
217.2 214.98 213.01

CROSS SECTION

RIVER: Rancho
REACH: lower RS: 12394.78
INPUT
Description:
Station Elevation
Sta Elev
0 2209.41
.42 .99
.48
.35
.81
.73
.44
.89
.52
.39
.85
.27
.13
.94
.22
.95
.51
2218.2
2218.25
2218.85

Elev
2209.72
2210.04
2210.53
2211.74

2211.9
2213.45
2215.29
2216.24

2215.6
2213.55
2212.02
2216.15
2217.59
2218.26
2218.41

2218.9
2218.02
2218.57
2218.77

.99

554.
646.
686.

653.
2218.48
2218.37
2218.58
2218.38

778.
915.

823.

num= 3
n val Sta
.03 452.49

Manning's n Values
Sta nval Sta
2] .02 382.29

n Val
.04

Bank Sta: Left Right
382.29 452.49
Ineffective Flow num= 3
StaL StaR Elev Permanent
2] 328 2219 F
449.73 760.922218.567 F
780.56 932.712218.377 F

Lengths: Left Channel
88.44 88.52

Right
88.59

CULVERT

RIVER: Rancho

REACH: lower RS: 12380

Elev
2214.26
2214.76

2214.9
2215.26
2215.71
2216.11
2216.23
2216.43

2217.5
2217.59
2217.37

2212.9

2217.6
2218.61
2215.71
2216.46

2216.9
2218.96
2219.34
2219.01

Coeff Contr.
.1

Coeff Contr.
.1

lowranch©82806.rep

Expan.
.3

Elev
2210.07
2210.24
2210.78

2211.8
2212.4
2214.34
2215.51
2215.94
2215.81
2211.89
2216.7
2217.14
2217.9
2218.2
2216.99
2218.47
2218.18
2218.1
2219.09

Expan.
.3
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INPUT
Description:
Distance from Upstream XS = 10
Deck/Roadway Width = 70
Weir Coefficient = 2.6
Upstream Deck/Roadway Coordinates
num= 4
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
375 2216 2211 381 2217 2211 406 2217 2211
420 2216 2211
Upstream Bridge Cross Section Data
Station Elevation Data num= 97
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 2209.41 22.48 2209.54 32.14 2209.72 45.81 2209.98 57.83 2210.07
67.42 2209.99  73.81 2209.99 79.2 2210.04 95.93 2210.3 103.3 2210.24
112.97 2210.48 121.2 2210.54 122.63 2210.53 128.88 2210.67 130.1 2210.78
137.68 2211.35 140.37 2211.39 151.57 2211.74 153.14 2211.79 153.37 2211.8
154.95 2211.81 169.41 2211.83 176.56 2211.9 192.5 2212.11 206.88 2212.4

218.51 2212.73 225.36 2212.96 233.64 2213.45 240.65 2213.75 250.23 2214.34
251.36 2214.44 253.75 2214.56 267.37 2215.29 269.34 2215.32 284.53 2215.51
308.96 2215.89 326.62 2216.16 331.25 2216.24 337.49 2216.13 347.31 2215.94

368.92 2215.52 369.65 2215.53 374.55

2215.6 376.21 2215.62 377.63 2215.81

382.29 2216.39 382.92 2214.65 383.32 2213.55 383.99 2211.87 386.32 2211.89

393.47 2211.85 399.57 2211.93 403.49 2212.02 405.04 2215.37 405.65

2216.7

412.56 2216.27 414.29 2216.17 414.58 2216.15 434.02 2216.72 450.61 2217.14

452.49 2217.13 481.62 2217.49 489.32 2217.59 491.04 2217.63 501.19
504.39 2217.94 505.18 2217.99 519.31 2218.26 521.68 2218.22 528.47

2217.9
2218.2

532.23 2218.22 534.26 2218.23 554.12 2218.41 618.95 2218.74 635.59 2216.99

643.53 2216.95 644.93
677.35 2218.51
2218.2
778.07 2218.25
915.29 2218.85

2217.7 646.92

932.71 2218.38

2218.9 653.37 2218.75 666.94 2218.47
682.1 2218.48 686.88 2218.02 703.32 2218.07 723.39 2218.18
745.2 2218.37 761.25 2218.57 762.82 2218.31 764.63

804.58 2218.58 823.08 2218.77 863.47 2218.83

2218.1
908.9 2219.09

Manning's n Values num= 3
Sta nval Sta n val Sta n Val
2] .02 382.29 .03 452.49 .04
Bank Sta: Left Right Coeff Contr. Expan.
382.29 452.49 .1 .
Ineffective Flow num= 3
Sta L StaR Elev Permanent
2] 328 2219 F
449.73 760.922218.567 F
780.56 932.712218.377 F
Downstream Deck/Roadway Coordinates
num= 4
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
210 2216 2211 219 2217 2211 252 2217 2211
265 2216 2211
Downstream Bridge Cross Section Data
Station Elevation Data num= 50
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 2210.89 6 2210.93 25.35 2211.89 39.35 2212.49 65.44 2213.21
79.37 2213.77 88.5 2214 91.31 2214.1 93.62 2214.23 107.1 2215.11
107.69 2215.12 133.69 2215.69 145.67 2215.97 154.29 2215.91 166.99 2215.78
168.17 2215.77 169.37 2215.75 170.36 2215.73 206 2215.18 209.93 2215.5

219.05 2216.03
222.69 2211.89
251.47 2215.89 254.65

303.77 2216.42
330.73

320.92 2216.64
334.34 2216.18

Manning's n Values num= 3
Sta nval Sta n val Sta
2] .02 219.05 .03 251.47

Bank Sta: Left
219.05

Right Coeff Contr.
251.47 .1
Ineffective Flow num= 2

Sta Ll StaR Elev Permanent
0 147.23 2216.89 F
283.89 355.01 2217 F

Upstream Embankment side slope
Downstream Embankment side slope

Maximum allowable submergence for weir flow

Elevation at which weir flow begins
Energy head used in spillway design
Spillway height used in design
Weir crest shape

Number of Culverts = 1

219.85 2213.13 220.07 2212.25 220.15
240.3 2211.78 241.51 2211.79 243.63 2211.78 248.52 2214.56
2215.9 263.55 2215.99 269.67 2215.91
288.6 2216.28 289.82 2216.21 303.34
321.44 2216.64 330.21 2216.66
348.51 2214.55 349.67

2211.9 221.24 2211.89

2216.4
330.5 2216.62

2214.4 355.01 2214.15

n Val
.04

Expan.

@ horiz. to 1.0 vertical
0 horiz. to 1.0 vertical
.95

Broad Crested
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Culvert Name Shape Rise Span
Culvert #1 Box 4 10
FHWA Chart # 8 - flared wingwalls
FHWA Scale # 1 - Wingwall flared 30 to 75 deg.
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist Length Top n Bottom n Depth Blocked Entrance Loss Coef  Exit Loss Coef
10 70 .012 .012 (2] .2 1
Number of Barrels = 2
Upstream Elevation = 2211.85
Centerline Stations

Sta. Sta.

389 400
Downstream Elevation = 2211.8
Centerline Stations

Sta. Sta.

225 236

CROSS SECTION

RIVER: Rancho

REACH: lower RS: 12306.29
INPUT
Description:
Station Elevation Data num= 50
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 2210.89 6 2210.93 25.35 2211.89 39.35 2212.49 65.44 2213.21

79.37 2213.77 88.5 2214 91.31 2214.1 93.62 2214.23 107.1 2215.11
107.69 2215.12 133.69 2215.69 145.67 2215.97 154.29 2215.91 166.99 2215.78
168.17 2215.77 169.37 2215.75 170.36 2215.73 206 2215.18 209.93 2215.5
219.05 2216.03 219.85 2213.13 220.07 2212.25 220.15 2211.9 221.24 2211.89
222.69 2211.89  240.3 2211.78 241.51 2211.79 243.63 2211.78 248.52 2214.56
250.06 2215.84 251.47 2215.89 254.65 2215.9 263.55 2215.99 269.67 2215.91
280.68 2216.22 287.04 2216.28  288.6 2216.28 289.82 2216.21 303.34 2216.4
303.77 2216.42 320.92 2216.64 321.44 2216.64 330.21 2216.66 330.5 2216.62
330.73 2216.6 334.34 2216.18 348.51 2214.55 349.67 2214.4 355.01 2214.15

Manning's n Values num= 3
Sta nval Sta n val Sta n Vval
2] .02 219.05 .03 251.47 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
219.05 251.47 68.05 68.95 69.75 .1 .3
Ineffective Flow num= 2
Sta L StaR Elev Permanent
0 147.23 2216.89 F
283.89 355.01 2217 F

CROSS SECTION

RIVER: Rancho

REACH: lower RS: 12237.41
INPUT
Description:
Station Elevation Data num= 99
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0 2209.39 11.54 2209.33 14.61 2209.54  19.13 2209.84 47.21 2210.25
51.66 2210.31 52.32 2210.31 106.55 2210.49 107.5 2210.5 152.53 2210.76
170.62 2210.88 205.84 2210.8 207.78 2210.8 212.36 2210.91 227.23 2211.37
230.89 2211.48  239.9 2212 246.7 2212.21 251.99 2212.43 264.22 2214.22
268.62 2214.63 269.04 2214.64 277.97 2214.85 305.77 2215.57 319.82 2215.5
328.65 2215.44 369.79 2214.78 372.88 2214.73 373.69 2214.78 374.25 2214.81
377.54 2215 380.31 2215.16 380.52 2214.64  381.3 2212.65 381.57 2211.96
398.89 2212.11 402.06 2212.14 402.14 2212.14 402.25 2212.14 402.29 2212.14
402.32 2212.14 417.59 2211.75 418.56 2211.64 419.7 2211.67 422.23 2211.69
435.63 2212.26 438.76 2212.35 439.51 2213.33 442.42 2215.43 444.23 2216.75
453.84 2216.83 459.47 2216.86 461.77 2216.96 481.14 2217.04 513.44 2217.21
522.92 2217.11 525.85 2217.1 527.42 2217.18 529.67 2217.34 531.09 2217.26
533.58 2217.31 535.58 2217.27 540.04 2217.35 549.63 2217.38 588.98 2217.39
591.87 2217.36 593.05 2217.37 603.7 2217.28 608.71 2217.32 610.24 2217.37
613.1 2217.26 616 2217.2 625.49 2216.94 626.64 2216.69 627.08 2216.56
649.43 2216.86 672.63 2216.9 674.25 2216.86 686.08 2216.97 694.41 2217
708.3 2217.31 744.6 2217.65 765.78 2217.76 787.54 2217.91 789.06 2217.94
798.44 2218.01 848.8 2217.98 862.18 2217.94 881.35 2217.99 897.56 2218.02
909.85 2217.97 913.63 2217.94 922.55 2217.89 932.48 2217.86 933.91 2217.85
934.35 2217.85 945.5 2217.77 978.09 2217.74 981 2217.74

Manning's n Values num= 3
Sta nval Sta n val Sta n Vval
2] .02 380.52 .03 442.42 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
380.52 442.42 85.77 85.39 85.04 .1 .3
Ineffective Flow num= 3
Sta L StaR Elev Permanent
2] 305 2219 F
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441.97 696.1 2219 F
725.5 981 2219 F

CROSS SECTION

RIVER: Rancho

REACH: lower RS: 12152.03
INPUT
Description:
Station Elevation Data num= 92
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 2210.53 1.96 2210.54 25.58 2210.67 75.71 2210.84 90.9 2210.92

106.12 2210.9 121.34 2210.82 126.85 2210.89 133.68 2211.03 143.26 2212.6
150.16 2213.83 150.71 2213.84 158.66 2214.11 186.54 2215.23 203.6
209.38 2215.12 227.34 2214.76  253.8 2214.19 255.68 2214.11 258.23 2214.3
259.53 2214.4  269.3 2215.17 271.5 2212.42 273.99 2211.8 275.84 2210
281.77 2209 293.21 2209 296.78 2209 298.99 2209 300.79 2209
309.11 2210  316.2 2211.26 318.28 2215.03 318.99 2216.35 319.76 2216.4
321.48 2216.42  327.1 2216.57 333.55 2216.69 339.45 2216.82 347.16 2216.82
361.2 2216.88 366.52 2216.82 371.09 2216.84 374.55 2216.85 377.08 2216.71
379.78 2216.71 387.08 2216.63 392.54 2216.52 394.08 2216.47 394.45 2216.26
394.82 2215.99 397.23 2215.98 398.64 2215.98 421.7 2216.21 436.42 2216.25
442.03 2216.24 481.52 2216.89 482.97 2216.91 483.92 2216.92 484.6 2216.93
486.95 2216.92 487.07 2216.91 488.56 2216.93 532.18 2216.87 535.43 2216.84
537.06 2216.81 558.08 2216.55 565.52 2216.32 576.09 2216.03 580.02 2215.92
606.01 2216.29 618.36 2216.4 628.47 2216.5 630.71 2216.52 638.8 2216.62
645.1 2216.77 655.82 2216.99 679.76 2217.62 692.29 2217.88 700.96 2217.91
706.84 2217.93 713.71 2217.86 724.09 2217.74 724.35 2217.74 725.22 2217.77
731.23 2217.95 733.25 2217.99 743.33 2218.05 753.12 2218.08 757.36 2218.11
785.61 2217.69 816.28 2217.64

©
N
N
[y
wu
iy
~N

N

Manning's n Values num= 3
Sta nval Sta nval Sta nval
(] .02 269.3 .03 318.28 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
269.3 318.28 97.09 96.42 95.82 .1 .3
Ineffective Flow num= 3
Stal StaR Elev Permanent
0 150.5 2218 F
319.97 551.93 2218 F
591.89 816.282217.643 F
CULVERT

RIVER: Rancho

REACH: lower RS: 12100
INPUT
Description:
Distance from Upstream XS = 8.8
Deck/Roadway Width = 64
Weir Coefficient = 2.6
Upstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord

269.3 2215.17 2208 319.98 2216.4 2208

Upstream Bridge Cross Section Data

Station Elevation Data num= 92
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 2210.53 1.96 2210.54  25.58 2210.67 75.71 2210.84 90.9 2210.92

106.12 2210.9 121.34 2210.82 126.85 2210.89 133.6 .26 2212.6
150.16 2213.83 150.71 2213.84 158.66 2214.11 186.54 2215.23 203.6
209.38 2215.12 227.34 2214.76  253.8 2214.19 255.68 2214.11 258.23 2214.3
259.53 2214.4  269.3 2215.17 271.5 2212.42 273.99 2211.8 275.84 2210
281.77 2209 293.21 2209 296.78 2209 298.99 2209 300.79 2209
309.11 2210  316.2 2211.26 318.28 2215.03 318.99 2216.35 319.76 2216.4
321.48 2216.42  327.1 2216.57 333.55 2216.69 339.45 2216.82 347.16 2216.82
361.2 2216.88 366.52 2216.82 371.09 2216.84 374.55 2216.85 377.08 2216.71
379.78 2216.71 387.08 2216.63 392.54 2216.52 394.08 2216.47 394.45 2216.26
394.82 2215.99 397.23 2215.98 398.64 2215.98 421.7 2216.21 436.42 2216.25
442.03 2216.24 481.52 2216.89 482.97 2216.91 483.92 2216.92 484.6 2216.93
486.95 2216.92 487.07 2216.91 488.56 2216.93 532.18 2216.87 535.43 2216.84
537.06 2216.81 558.08 2216.55 565.52 2216.32 576.09 2216.03 580.02 2215.92
606.01 2216.29 618.36 2216.4 628.47 2216.5 630.71 2216.52 638.8 2216.62
645.1 2216.77 655.82 2216.99 679.76 2217.62 692.29 2217.88 700.96 2217.91
706.84 2217.93 713.71 2217.86 724.09 2217.74 724.35 2217.74 725.22 2217.77
731.23 2217.95 733.25 2217.99 743.33 2218.05 753.12 2218.08 757.36 2218.11
785.61 2217.69 816.28 2217.64

©
N
N
B
=
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w
=
N
w
©
N
N
iy
n
-
~

©

Manning's n Values num= 3
Sta nval Sta n val Sta n Vval
2] .02 269.3 .03 318.28 .04

Bank Sta: Left Right Coeff Contr. Expan.
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269.3 318.28 .1 .3
Ineffective Flow num= 3
Stal StaR Elev Permanent
0 150.5 2218 F
319.97 551.93 2218 F
591.89 816.282217.643 F

Downstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
255 2214.7 2208 319.98 2216.4 2208

Downstream Bridge Cross Section Data

Station Elevation Data num= 115
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 2210.16 19.65 2210.48 26.9 2210.49 52.11 2210.58 62.28 2210.8

65.04 2210.54 86.4 2210.68 112.35 2210.8 116.33 2210.86 119.43 2210.84
124.36 2210.8 126.18 2210.92 130.35 2211.14 141.54 2212.93 144.35 2213.4
145.62 2213.59 146.64 2213.74 146.68 2213.74 149.96 2213.84 193.64 2214.7

194.4 2214.68 200.42 2214.7 204.55 2214.75 205.1 2214.76 212.46 2214.6
249.27 2213.83 251.22 2213.91 253.52 2214.03 255.94 2214.14 256.16 2214.16
256.38 2213.8 258.24 2211.27  258.4 2211.02 259.38 2211 274.17 2208.8
290.28 2208.8 291.52 2208.8 292.13 2208.8 292.31 2208.8 297.99 2210
311.22 2211.18 311.96 2212.18 314.97 2215.96 316.41 2216.1 319.04 2216.36
324.06 2216.38 334.77 2216.44 344.37 2216.39 350.53 2216.37 374.08 2215.91
374.22 2215.91 374.81 2215.89  381.4 2215.69 381.77 2215.63  383.1 2215.44
384.05 2215.42 384.84 2215.41 387.84 2215.36 388.37 2215.21 388.89 2215.1
391.54 2215.12 414.44 2215.18 414.59 2215.2 421.23 2216.02 422.43 2216.12
425.5 2216.2 456.68 2216.79 474.12 2217.06 475.59 2213.98 475.64 2213.91
475.69 2213.91 475.72 2213.91 477.59 2213.88 490.16 2213.74 490.62 2215.13
491.28 2217.14 500.38 2217.04 521.97 2216.76 524.73 2216.78 527.98 2216.75
536.92 2216.71 566.3 2216.86 573.96 2216.85 578.3 2216.85 600.78 2216.46
608.85 2216.39 610.19 2216.35 611.3 2216.37 617.17 2216.42 617.86 2216.43
618.49 2216.41 622.91 2216.12 623.81 2216.06 628.18 2215.71 630 2215.67
636.48 2215.74 666.63 2215.88 698.46 2216 706.66 2216.57 712.71 2216.78
723.67 2216.84 725.71 2216.89 734.56 2217.15 747.5 2217.26 767.26 2217.59
792.62 2217.49 798.83 2217.44 802.5 2217.39 811.06 2217.11 817.64 2216.97
826.69 2216.84 845.54 2216.69 850.92 2216.64 855.52 2216.54 861.49 2216.52

Manning's n Values num= 3
Sta nval Sta nval Sta nval
0 .02 256.38 .03 319.04 .04

Bank Sta: Left Right Coeff Contr. Expan.

256.38 319.04 .1 .3
Ineffective Flow num= 3
Stal StaR Elev Permanent
0 146.6 2218 F
312.2 474 2218 F
572.23 861.49 2218 F
Upstream Embankment side slope = 0 horiz. to 1.0 vertical
Downstream Embankment side slope = 0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow = .95

Elevation at which weir flow begins =
Energy head used in spillway design =
Spillway height used in design =

Weir crest shape = Broad Crested
Number of Culverts = 1

Culvert Name Shape Rise Span

Culvert #1 Box 3.82 10

FHWA Chart # 8 - flared wingwalls
FHWA Scale # 1 - Wingwall flared 30 to 75 deg.
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist Length Top n Bottom n Depth Blocked Entrance Loss Coef Exit Loss Coef
8.8 64 .012 .012 0 .2 1
Number of Barrels = 3
Upstream  Elevation = 2209
Centerline Stations
Sta. Sta. Sta.
287 298 309
Downstream Elevation = 2208.8
Centerline Stations
Sta. Sta. Sta.
279 290 301

CROSS SECTION

RIVER: Rancho

REACH: lower RS: 12055.63
INPUT
Description:
Station Elevation Data num= 115
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0 2210.16  19.65 2210.48 26.9 2210.49 52.11 2210.58 62.28 2210.8
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65.04 2210.54 86.4 2210.68 112.35 2210.8 116.33 2210.86 119.43 2210.84
124.36 2210.8 126.18 2210.92 130.35 2211.14 141.54 2212.93 144.35 2213.4
145.62 2213.59 146.64 2213.74 146.68 2213.74 149.96 2213.84 193.64 2214.7
194.4 2214.68 200.42 2214.7 204.55 2214.75 205.1 2214.76 212.46 2214.6
249.27 2213.83 251.22 2213.91 253.52 2214.03 255.94 2214.14 256.16 2214.16
256.38 2213.8 258.24 2211.27 258.4 2211.02 259.38 2211 274.17 2208.8
290.28 2208.8 291.52 2208.8 292.13 2208.8 292.31 2208.8 297.99 2210
311.22 2211.18 311.96 2212.18 314.97 2215.96 316.41 2216.1 319.04 2216.36
324.06 2216.38 334.77 2216.44 344.37 2216.39 350.53 2216.37 374.08 2215.91
374.22 2215.91 374.81 2215.89 381.4 2215.69 381.77 2215.63 383.1 2215.44
384.05 2215.42 384.84 2215.41 387.84 2215.36 388.37 2215.21 388.89 2215.1
391.54 2215.12 414.44 2215.18 414.59 2215.2 421.23 2216.02 422.43 2216.12
425.5 2216.2 456.68 2216.79 474.12 2217.06 475.59 2213.98 475.64 2213.91
475.69 2213.91 475.72 2213.91 477.59 2213.88 490.16 2213.74 490.62 2215.13
491.28 2217.14 500.38 2217.04 521.97 2216.76 524.73 2216.78 527.98 2216.75
536.92 2216.71 566.3 2216.86 573.96 2216.85 578.3 2216.85 600.78 2216.46
608.85 2216.39 610.19 2216.35 611.3 2216.37 617.17 2216.42 617.86 2216.43
618.49 2216.41 622.91 2216.12 623.81 2216.06 628.18 2215.71 630 2215.67
636.48 2215.74 666.63 2215.88 698.46 2216 706.66 2216.57 712.71 2216.78
723.67 2216.84 725.71 2216.89 734.56 2217.15 747.5 2217.26 767.26 2217.59
792.62 2217.49 798.83 2217.44  802.5 2217.39 811.06 2217.11 817.64 2216.97
826.69 2216.84 845.54 2216.69 850.92 2216.64 855.52 2216.54 861.49 2216.52

Manning's n Values num= 3
Sta nval Sta nval Sta nval
0 .02 256.38 .03 319.04 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
256.38 319.04 368.12 368.26 368.37 .1 .3
Ineffective Flow num= 3
Stal StaR Elev Permanent
0 146.6 2218 F
312.2 474 2218 F
572.23 861.49 2218 F

CROSS SECTION

RIVER: Rancho

REACH: lower RS: 11687.51
INPUT
Description:
Station Elevation Data num= 116
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0 2207.85 22.05 2207.66  29.13 2207.62  38.47 2207.49 56.3 2207.63
60.08 2207.7 61.62 2207.8 62.32 2207.86 71.27 2208.07 100.84 2208.68
109.8 2208.8 115.27 2209.02 118.06 2209.18 119.96 2209.28 137.24 2210.12

145.63 2210.58 149.72 2210.8 160.54 2211.25 164.07 2211.3 173.15 2211.76
173.66 2211.77 196.7 2212.44 208.79 2212.77 216.59 2212.67 231.81 2212.51
265.26 2211.95 276.13 2211.77 278.26 2211.91 280.94 2212.01 281.59 2211.97

281.92 2211.95 282.82 2212.08 285.24 2212.2 287 2212.38 287.21 2212.1
289.12 2209.64 293.12 2209.54 306.09 2209.38 324.12 2209.43 330 2209.43
331 2210.74 334 2213.59 343.87 2213.48 361.54 2213.34 377.1 2214

397.27 2214.84 405.06 2214.73 436.51 2214.72 451.51 2214.59 458.23 2214.59
478.89 2214.49 480.43 2214.48 504.1 2214.16 506.44 2214.27 510.69 2214.21
511.96 2214.21 524.43 2214.38 530.75 2213.91 531.85 2213.83 547.09 2212.93
548.23 2212.84 548.67 2212.84 550.64 2212.86 551.75 2212.77 554.96 2212.86
582.38 2213.28 585.08 2213.31 595.03 2213.5 595.73 2213.51 597.9 2213.5
606.16 2213.48 608.05 2213.53 628.77 2213.6 629.71 2213.63 638.73 2214.05
642.63 2214.22 652.59 2214.44 656.11 2214.51 660.84 2214.67 684.27 2214.87
691.14 2214.81 707.19 2214.6 713.51 2214.68 727.78 2214.49 733.54 2214.19
735.87 2214.42 745.08 2214.76 747.17 2214.86 749.98 2214.71 753.67 2214.59
761.19 2214.29 769.48 2213.75 792.91 2213.87 797.25 2213.89 8@3.53 2213.92
813.45 2213.96  831.9 2214.05 842.61 2214.08 850.43 2214.08 852.95 2213.06
855.35 2212.16 859 2212.2 860.26 2212.22 862.85 2212.27 877.04 2212.49
889.53 2212.71 890.26 2213.86 892.99 2218.28 896.06 2218.42 904.08 2218.77
922.64 2219.3 927.42 2218.74 931.53 2218.67 946.18 2218.51 948.51 2218.46
956.32 2218.69

Manning's n Values num= 3
Sta nval Sta n val Sta n Vval
2] .02 287 .03 334 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
287 334 79.27 79.37 79.45 .1 .3
Ineffective Flow num= 4
Sta L StaR Elev Permanent
2] 2082218.692 F
339 4292218.692 F
707.21 761.382218.692 F
895.16 956.322218.692 F

CULVERT

RIVER: Rancho
REACH: lower RS: 11615
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INPUT

Description:

Distance from Upstream XS = 23

Deck/Roadway Width = 45

Weir Coefficient = 2.6

Upstream Deck/Roadway Coordinates
num= 5
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
282 2212.38 2208 287 2213 290 2216 2208
332 2216 333 2213.59 2208

Upstream Bridge Cross Section Data
Station Elevation Data num= 116

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 2207.85 22.05 2207.66  29.13 2207.62  38.47 2207.49 56.3 2207.63
60.08 2207.7 61.62 2207.8 62.32 2207.86 71.27 2208.07 100.84 2208.68
109.8 2208.8 115.27 2209.02 118.06 2209.18 119.96 2209.28 137.24 2210.12
145.63 2210.58 149.72 2210.8 160.54 2211.25 164.07 2211.3 173.15 2211.76
173.66 2211.77 196.7 2212.44 208.79 2212.77 216.59 2212.67 231.81 2212.51
265.26 2211.95 276.13 2211.77 278.26 2211.91 286.94 2212.01 281.59 2211.97
281.92 2211.95 282.82 2212.08 285.24 2212.2 287 2212.38 287.21 2212.1
289.12 2209.64 293.12 2209.54 306.09 2209.38 324.12 2209.43 330 2209.43
331 2210.74 334 2213.59 343.87 2213.48 361.54 2213.34 377.1 2214
397.27 2214.84 405.06 2214.73 436.51 2214.72 451.51 2214.59 458.23 2214.59
478.89 2214.49 480.43 2214.48 504.1 2214.16 506.44 2214.27 510.69 2214.21
511.96 2214.21 524.43 2214.38 530.75 2213.91 531.85 2213.83 547.09 2212.93
548.23 2212.84 548.67 2212.84 550.64 2212.86 551.75 2212.77 554.96 2212.86
582.38 2213.28 585.08 2213.31 595.03 2213.5 595.73 2213.51 597.9 2213.5
606.16 2213.48 608.05 2213.53 628.77 2213.6 629.71 2213.63 638.73 2214.05
642.63 2214.22 652.59 2214.44 656.11 2214.51 660.84 2214.67 684.27 2214.87
691.14 2214.81 707.19 2214.6 713.51 2214.68 727.78 2214.49 733.54 2214.19
735.87 2214.42 745.08 2214.76 747.17 2214.86 749.98 2214.71 753.67 2214.59
761.19 2214.29 769.48 2213.75 792.91 2213.87 797.25 2213.89 803.53 2213.92
813.45 2213.96 831.9 2214.05 842.61 2214.08 850.43 2214.08 852.95 2213.06
855.35 2212.16 859 2212.2 860.26 2212.22 862.85 2212.27 877.04 2212.49
889.53 2212.71 890.26 2213.86 892.99 2218.28 896.06 2218.42 904.08 2218.77
922.64 2219.3 927.42 2218.74 931.53 2218.67 946.18 2218.51 948.51 2218.46

956.32 2218.69

Manning's n Values num= 3
Sta nval Sta nval Sta nval
0 .02 287 .03 334 .04

Bank Sta: Left Right Coeff Contr. Expan.

287 334 .1 .3
Ineffective Flow num= 4
Sta Ll StaR Elev Permanent
0 2082218.692 F
339 4292218.692 F
707.21 761.382218.692 F
895.16 956.322218.692 F

Downstream Deck/Roadway Coordinates

num= 6
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
310.77 2211.68 2208 313 2212 314 2216 2208
363.71 2216 2208 365 2213 375 2212.69 2208
Downstream Bridge Cross Section Data
Station Elevation Data num= 159
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 2208.19 .98 2208.18 4.47 2208.28 7.09 2208.51 9.55 2208.62

10.92 2208.68  13.54 2208.62  15.39 2208.63 29.61 2208.75  35.23 2208.79
42.25 2208.9 43.41 2208.91 45.43 2208.9 49.6 2208.78 63.68 2208.83
83.05 2209.03  91.24 2208.97 96.37 2208.91 113.18 2208.98 123.69 2208.83
133.29 2208.82 137.4 2208.81 158.78 2208.95 162.75 2208.96 164.65 2208.99
164.71 2209.06 166.03 2210.59 168.81 2211.63 171.36 2212.57 174.65 2212.43
191.44 2211.55 192.46 2211.5 217.34 2212.02 228.27 2212.3 248.22 2212.29
250.78 2212.27 266.26 2211.97 295.51 2211.41 299.56 2211.61 301.29 2211.69
302.74 2211.76 310.21 2211.66 310.77 2211.68 312.16 2211.3 317.62 2209.82
318.29 2209.55 319.11 2209.26 321.64 2209.27 327.06 2209.25 346.47 2209.13
355 2209.24 361.87 2212.17 363.71 2212.69 364.51 2212.67 370.81 2212.57
376.76 2212.21 391.82 2211.82 399.58 2211.75 405.06 2211.67 407.75 2211.61
412.22 2211.64 414.93 2211.63 420.61 2211.69 424.2 2211.7 433.4 2211.98
443.58 2211.97 445.91 2211.97 452.62 2212.17 453.23 2212.16 458.31 2212.23
462.03 2212.27 471.34 2212.28 471.41 2212.28 472.77 2212.28 484.77 2212.28
485.31 2212.29 486.95 2212.29 499.12 2212.3 505.19 2212.3 508.22 2212.31
516.81 2212.31 519.74 2212.32 527.72 2212.32 530.81 2212.34 533.15 2212.35
545.83 2212.48 546.9 2212.49 548.12 2212.59 551.57 2212.88 552.77 2212.85
556.51 2212.69 561.75 2212.44 562.95 2212.38 566.56 2212.75 578.13 2214.16
582.77 2214.06 587.97 2214.07 590.71 2214.05 592.34 2214 595.35 2214.04
598.59 2214.05 638.86 2214.26 653.52 2214.22 656.62 2214.07 661.63 2213.97
669.8 2213.76 675.63 2213.62 679.92 2213.49 683.91 2213.48 693.66 2213.33
702.26 2213.15 708.68 2213.15 718.25 2213.39 727.23 2213.43 730.17 2213.41
733.37 2213.45 740.63 2212 743.15 2211.49 745.85 2211.15 751.37 2211.29
753.19 2211.32 759.38 2211.44 760.09 2211.51 773.74 2211.63 783.49 2211.67
790.85 2211.78 792.53 2211.81 794.02 2213.87 797.74 2218.98 799.74 2218.98
800.72 2219.04 805.93 2219.23 811.29 2219.42 816.96 2219.61 818.12 2219.64
819.92 2219.69 824.41 2219.77 838.01 2219.83 852.2 2219.8 881.22 2219.58
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894.04 2219.08 902.69 2219.15 913.41 2218.41 921.32 2218.49 931.78 2218.73
933.67 2218.68 943.51 2218.76 961.87 2218.31 965.51 2218.14 994.76 2217.23
994.8 2217.23 994.81 2217.23 994.82 2217.23 994.83 2217.23 1009.86 2217.36
1027.38 2217.59 1032.67 2217.65 1034.84 2217.68 1037.62 2217.72

Manning's n Values num= 3
Sta nval Sta nval Sta nval
0 .02 310.77 .03 363.71 .04

Bank Sta: Left Right Coeff Contr. Expan.

310.77 363.71 .1 .3
Ineffective Flow num= 4
Stal StaR Elev Permanent
0 171 2214 F
361 420.56 2215 F
771.36 799.11 2218.98 F
806.53 1037.62 2219.25 F
Upstream Embankment side slope = 0 horiz. to 1.0 vertical
Downstream Embankment side slope = 0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow = .95

Elevation at which weir flow begins =
Energy head used in spillway design =
Spillway height used in design =

Weir crest shape = Broad Crested
Number of Culverts = 1

Culvert Name Shape Rise Span

Culvert #1 Box 3.42 14

FHWA Chart # 8 - flared wingwalls

FHWA Scale # 1 - Wingwall flared 30 to 75 deg.

Solution Criteria = Highest U.S. EG

Culvert Upstrm Dist Length Top n Bottom n Depth Blocked Entrance Loss Coef  Exit Loss Coef
23 45 .012 .012 ] .2 1

Number of Barrels = 3

Upstream Elevation = 2209.4

Centerline Stations

Sta. Sta. Sta.

296 311 326
Downstream Elevation = 2209.2
Centerline Stations

Sta. Sta. Sta.

322 337 352

CROSS SECTION

RIVER: Rancho

REACH: lower RS: 11608.09
INPUT
Description:
Station Elevation Data num= 159
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 2208.19 .98 2208.18 4.47 2208.28 7.09 2208.51 9.55 2208.62

10.92 2208.68  13.54 2208.62  15.39 2208.63 29.61 2208.75  35.23 2208.79
42.25 2208.9 43.41 2208.91 45.43 2208.9 49.6 2208.78 63.68 2208.83
83.05 2209.03  91.24 2208.97 96.37 2208.91 113.18 2208.98 123.69 2208.83
133.29 2208.82 137.4 2208.81 158.78 2208.95 162.75 2208.96 164.65 2208.99
164.71 2209.06 166.03 2210.59 168.81 2211.63 171.36 2212.57 174.65 2212.43
191.44 2211.55 192.46 2211.5 217.34 2212.02 228.27 2212.3 248.22 2212.29
250.78 2212.27 266.26 2211.97 295.51 2211.41 299.56 2211.61 301.29 2211.69
302.74 2211.76 310.21 2211.66 310.77 2211.68 312.16 2211.3 317.62 2209.82
318.29 2209.55 319.11 2209.26 321.64 2209.27 327.06 2209.25 346.47 2209.13
355 2209.24 361.87 2212.17 363.71 2212.69 364.51 2212.67 370.81 2212.57
376.76 2212.21 391.82 2211.82 399.58 2211.75 405.06 2211.67 407.75 2211.61
412.22 2211.64 414.93 2211.63 420.61 2211.69 424.2 2211.7 433.4 2211.98
443.58 2211.97 445.91 2211.97 452.62 2212.17 453.23 2212.16 458.31 2212.23
462.03 2212.27 471.34 2212.28 471.41 2212.28 472.77 2212.28 484.77 2212.28
485.31 2212.29 486.95 2212.29 499.12 2212.3 505.19 2212.3 508.22 2212.31
516.81 2212.31 519.74 2212.32 527.72 2212.32 530.81 2212.34 533.15 2212.35
545.83 2212.48 546.9 2212.49 548.12 2212.59 551.57 2212.88 552.77 2212.85
556.51 2212.69 561.75 2212.44 562.95 2212.38 566.56 2212.75 578.13 2214.16
582.77 2214.06 587.97 2214.07 590.71 2214.05 592.34 2214 595.35 2214.04
598.59 2214.05 638.86 2214.26 653.52 2214.22 656.62 2214.07 661.63 2213.97
669.8 2213.76 675.63 2213.62 679.92 2213.49 683.91 2213.48 693.66 2213.33
702.26 2213.15 708.68 2213.15 718.25 2213.39 727.23 2213.43 730.17 2213.41
733.37 2213.45 740.63 2212 743.15 2211.49 745.85 2211.15 751.37 2211.29
753.19 2211.32 759.38 2211.44 760.09 2211.51 773.74 2211.63 783.49 2211.67
790.85 2211.78 792.53 2211.81 794.02 2213.87 797.74 2218.98 799.74 2218.98
800.72 2219.04 805.93 2219.23 811.29 2219.42 816.96 2219.61 818.12 2219.64
819.92 2219.69 824.41 2219.77 838.01 2219.83 852.2 2219.8 881.22 2219.58
894.04 2219.08 902.69 2219.15 913.41 2218.41 921.32 2218.49 931.78 2218.73
933.67 2218.68 943.51 2218.76 961.87 2218.31 965.51 2218.14 994.76 2217.23
994.8 2217.23 994.81 2217.23 994.82 2217.23 994.83 2217.23 1009.86 2217.36
1027.38 2217.59 1032.67 2217.65 1034.84 2217.68 1037.62 2217.72
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Sta nval Sta nval Sta nval
0 .02 310.77 .03 363.71 .04
Bank Sta: Left Right Lengths: Left Channel Right
310.77 363.71 125.7 125.36 125.06
Ineffective Flow num= 4
Sta Ll StaR Elev Permanent
0 171 2214 F
361 420.56 2215 F
771.36 799.11 2218.98 F
806.53 1037.62 2219.25 F

CROSS SECTION

RIVER: Rancho
REACH: lower RS: 11482.64

INPUT

Description: Peak channel blocked w/ ineffective area
Station Elevation Data num= 127

Sta

[

68.17
171.15
234.01
255.71
316.93

370.6
399.44
426.03

Elev Sta Elev Sta Elev Sta
2207.55 4.2 2207.57 34.03 2207.44 42.83
2207.76 72.18 2207.79 72.45 2207.8 76.74

2209.8 224.59 2210.39 226.47 2210.3 228.1
2210.34 237.59 2211.74 237.91 2211.88 253
2210.83 265.07 2211.04 295.18 2211.77 316.9
2211.65 316.95 2211.65 364.52 2210.96 368.29
2211.21 375.25 2210.59 376.83 2210.38 377.43

2207.4 413.07 2207.34 418.78 2209.46 421.17
2210.68 431.01 2210.52 434.45 2210.6 447.31
2211.11 475.14 2211.11 518.22 2211.65 518.64
2211.66 543.17 2211.88 547.6 2211.96 561.48
2212.32 585.52 2212.47 595.88 2212.74 599.65
2212.91 618.44 2212.91 620.49 2212.97 621.85

2213.3 629.99 2213.08 631.93 2213.45 635.19
2213.36 639.79 2209.15 640.25 2207.83 642.85
2207.72 652.48 2207.69 653.97 2207.68 659.37
2207.61 661.32 2207.59 663.89 2211.04 667.34
2215.65 704.73 2215.82 705.17 2215.83 706.42

2215.8 747.21 2215.63 763.96 2215.43 768.82
2215.39 772.e1 2215.15 772.12 2215.14 772.32

2215.02 781.52 2215.04 787.05 2215.02 829.53
848.25 2214.89 862.19 2214.89 886.78 2214.89 899.46
905.02 2215.83 905.66 2216.27 907.46 2216.21 908.91
910.11 2215.71 910.48 2215.05 913.32 2215.06 919.28
931.11 2215.43 933.55 2217.4 941.6 2217.59 953.32
969.8 2217.87 973.78 2217.91
Manning's n Values num= 3
Sta nval Sta nval Sta nval
0 .02 370.6 .03 426.03 .04
Bank Sta: Left Right Lengths: Left Channel Right
370.6 426.03 138.85 136.26 134
Ineffective Flow num= 3
Sta Ll StaR Elev Permanent
0 295 2214 F
600 942.432217.616 F
948.5 973.782217.913 F

CROSS SECTION

RIVER: Rancho
REACH: lower RS: 11346.39

INPUT

Description: Peak Channel 15' wide box
Station Elevation Data num= 221

Sta

0
23.71
36.84
99.04
174.46
196.74
225.95
253.92
285.36

Elev Sta Elev Sta Elev Sta
2208.89 .75 2208.9 10.26 2209.19 17.5
2209.45 27.24 2209.5 27.53 2209.5 31.53
2211.17 37.41 2211.1 46.24 2210.32 49.33
2211.09 107.2 2211.11 135.26 2210.63 173.26
2210.11 174.77 2210.11 180.46 2210.17 182.12
2209.75 200.9 2209.52 207.15 2209.49 220.23
2209.36 234.77 2209.6 246.22 2209.85 247.59
2210.75 254.87 2210.9 259 2210.65 273

2204.6 285.94 2204.6 286.32 2204.6 288.04
2214.02 299.99 2214.08 300.58 2214.08 310.01
2215.25 326.13 2215.45 330.64 2215.71 333.4
2215.85 407.77 2216.11 434.52 2216.09 440.08
2215.94 446.12 2215.9 449.53 2215.77 451.69
2216.08 492.15 2215.89 499.08 2215.77 500.78
2215.45 524.94 2215.04 526.15 2214.94 532.17
2214.61 558.17 2214.42 565.43 2214.25 585.79
2214.09 595.41 2214.08 597.65 2214.12 602.71
2214.28 625.33 2214.29 631.24 2214.33 654.1

lowranch©82806.rep

Coeff Contr.

.1

646.03
659.44

Coeff Contr.

.1

Expan.
.3

Expan.
.3

2214.4
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655.54 2214.43 657.53 2214.44 663.28 2214.84 684.32 2214.92 693.77 2214.82
. 2214.86 745.54 2214.62 757.04 2214.86 761.17 2214.94
761.72 2215.3 762.59 2215.88 763.2 2215.86 766.31 2215.78 766.86 2215.33
767.46 2214.82 773.65 2214.88 776.57 2214.93 785.66 2215.1 786.92 2216.67
788.14 2218.15 790.89 2218.12 804.74 2217.89 811.88 2217.8 819.21 2217.8
861.07 2218.16 869.76 2218.12 879.62 2217.7 883.77 2217.55 889.54 2216.49

890.7 2216.21 894.46 2215.91 894.55 2215.9 894.64 2215.9 895.22 2215.89

919.8 2215.83 925.09 2217.1 928.23 2217.91 930.48 2218.17 931.28 2218.21
933.92 2218.22 952.99 2218.67 982.05 2218.88 1006.71 2218.6 1022.48 2218.36
1022.76 2218.35 1628.88 2218.27 1041.49 2218.76 1056.15 2219.51 1057.55 2219.62
1067.19 2219.64 1089.16 2220.09 1120.84 2219.89 1124.77 2219.86 1125 2219.84
1126.27 2219.81 1133.69 2219.49 1136.31 2219.5 1146.35 2219.6 1147.08 2219.62
1161.4 2219.93 1162.35 2219.98 1186.81 2219.79 1215.36 2219.94 1228.63 2219.89
1243.92 2219.91 1246.99 2219.91 1258.18 2219.58 1265.06 2218.96 1290.31 2219.41
1290.98 2219.43 1292.56 2219.55 1314.7 2221.42 1315.26 2221.42 1322.84 2221.38
1379.03 2221.4 1380.73 2221.41 1382.26 2221.41 1385.66 2221.4 1396.71 2221.33
1397.35 2221.5 1399.58 2222.11 1404.53 2221.93 1406.68 2221.84 1409.53 2221.71
1422.56 2221.18 1433.47 2221.09 1452.55 2220.99 1469.87 2222.44 1471.1 2222.54
1472.47 2222.61 1483.84 2222.79 1489.3 2222.8 1517.03 2222.65 1526.93 2222.57
1529.8 2222.42 1537.54 2223.53 1540.06 2223.95 1545.28 2223.92 1545.58 2223.92
1547.44 2223.9 1567.53 2223.64 1570.43 2223.61 1572.75 2223.6 1574.18 2223.58
1599.54 2223.17 1601.31 2223.12 1613.03 2222.73 1614.52 2222.7 1627.04 2221.68
1653.69 2221.75 1657.31 2221.75 1660.93 2222.03 1674.36 2223.12 1677.65 2222.94
1697.06 2223 1718.62 2222.92 1726.18 2222.97 1733.8 2222.96 1741.09 2222.97
1742.28 2223.46 1743.49 2224.05 1748.23 2224.28 1748.39 2224.29 1749.79 2224.28
1767.72 2224.03 1777.87 2223.84 1807.75 2223.83 1810.22 2223.74 1813.95 2223.54
1816.76 2223.44
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Manning's n Values num= 3
Sta nval Sta n val Sta n Val
2] .02 186.59 .03 288.1 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
186.59 288.1 146.39 146.39 146.39 .1 .3
Ineffective Flow num= 4
Sta L StaR Elev Permanent
2] 99 2215.82 F
323 791.942218.099 F
796.78 1395.992221.331 F
1458.28 1816.762223.443 F
CROSS SECTION
RIVER: Rancho
REACH: lower RS: 11200
INPUT
Description: Just north of Decatur, S of Peak SD
Station Elevation Data num= 337
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 2207.47 1.02 2207.48 1.68 2207.5 3.53 2207.54 5.8 2207.57

5.99 2207.57 13.41 2207.73 23.7 2207.93  26.31 2207.96  31.22 2207.95
32.46 2207.95 35.86 2207.99 36.89 2208 37.29 2208 42.7 2208.12
48.56 2209.17 49.9 2209.42 50.67 2209.36 50.78 2209.35 51.46 2209.4
54.57 2209.62 57.98 2209.55 62.63 2209.47 69.7 2209.59  73.95 2209.48
81.91 2209.25 82.16 2209.24 119.94 2210.08 123.59 2210.1 130.39 2210.12

153.77 2209.72 185.44 2209.3 186.38 2209.28 186.91 2209.28  187.5 2209.29
191.63 2209.38 192.48 2209.4 194.1 2209.42 195.49 2209.45 196.95 2209.43
198.47 2209.42 203.22 2209.2 208.39 2208.98 212.46 2208.77 213.96 2208.75
218.57 2208.72 231.36 2208.47 236.95 2208.56 237.42 2208.57 242.32 2208.57
245.57 2208.73 255.21 2209.13 256.77 2209.18 258.11 2209.32 259.47 2209.48
264.3 2209.99 265.23 2210.12 265.81 2210.1 268.9 2209.96 269.26 2209.94
271.84 2209.9 273.61 2205.74 273.69 2205.53 274.05 2205.52  274.3 2205.52
294.27 2205 294.46 2205  295.6 2204.96 295.97 2204.95 296.96 2204.93
297.65 2204.91 301.53 2208.39 306.23 2212.79 308.25 2212.82 308.48 2212.83
309.05 2212.84 309.91 2212.84 319.13 2212.99 325.63 2213.52 328.64 2213.7
330.84 2213.9 334.89 2214.19 336.78 2214.34 336.88 2214.34  339.3 2214.46
340.38 2214.46 342 2214.44 344.54 2214.47  361.2 2214.59 372.79 2214.62
385.31 2214.55 387.62 2214.54 393.13 2214.56 394.58 2214.62 395.53 2214.62
396.83 2214.63 397.17 2214.63 403.68 2214.74 404.88 2214.77 411.73 2214.86
420.52 2214.91 435.44 2214.91 440.86 2214.9 441.49 2214.89 446.3 2214.83
449.51 2214.84 450.12 2214.79  452.2 2214.76 452.36 2214.75 455.04 2214.68
455.54 2214.66 457.65 2214.8 463.92 2214.78 466.62 2214.93 489.08 2214.85
497.2 2214.85 503.62 2214.78 503.98 2214.77 505.64 2214.75 508.66 2214.73
512.81 2214.66 513.87 2214.64 521.15 2214.49 523.49 2214.45 529.26 2214.13
530.44 2214.05 537.85 2213.8 552.12 2213.82 560.79 2213.7 561.75 2213.68
568.12 2213.56 568.85 2213.55 582.65 2213.52 584.0
588.75 2213.51 593.02 2213.44 598.16 2213.44 600.35 2213.47 605.29 2213.47
609.29 2213.54 610.19 2213.55 611.98 2213.56 622.45 2213.6 633.19 2213.61
634.11 2213.62 655.54 2213.66 656.11 2213.65 656.94 2213.67 658.89 2213.68
663.6 2213.95 664.51 2214 685.08 2214.03 694.32 2213.94 703.41 2213.96
717.27 2213.94 717.7 2213.94 719.58 2213.92 731.16 2213.83 740.75 2213.61
744.48 2213.5 744.93 2213.49 751.44 2213.5 756.18 2213.52 756.45 2213.52
2214.16 761.6 2214.36  762.2 2214.34
765.24 2214.28 765.78 2213.9 766.36 2213.47 772.08 2213.52 772.42 2213.52
775.27 2213.56 784.16 2213.7 785.39 2215.01 786.58 2216.24 789.27 2216.22
. . . 2215.98 802.81 2215.96 809.79 2215.9
816.96 2215.91 848.04 2216.21 848.65 2216.22 851.64 2216.28 857.88 2216.32
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2216.28
2214.71
2214.44

1696.28
1719.41
1744.28
1790.71 44 1
Manning's n Values
Sta nval
0 .02

Bank Sta: Left R
271.84 30
Ineffective Flow
Sta L StaR
0 62.63

CROSS SECTION

RIVER: Rancho
REACH: lower

INPUT
Description:
Station Elevation
Sta Elev
0 2200.
.83
.69
.57
.33
.08
.71
.26
.31
.57
.37
.57
77
.77
.28
.69

Manning's n Values
Sta nval
2] .02

2216.28
2214.61

2214.4
2216.26
2216.
2216.
2217.
2218.
2217.
2217.

876.02
890.53

2215.94
2214.46
915.3 2214.31
929.11 2216.26
980.54 2216.84
1015.96 2216.53
1049.97 2217.63
2218
2217.86
2217.99
2218.1
2217.72
2219.55
2219.51
2219.38
2219.42
2219.68
2220.38
2220.52
2220.54
2220.41
2221.6
2221.42
2220.69
2220.16
2221.01
2220.99
2222.07
. 2221.71
792.22 2221.39
num= 3
n Val Sta
.03 306.23

Sta
271.84

n Val
.04

ight

6.23
num= 1
Elev Permanent
2216 T

Lengths: Left Channel
897.89 897.89

RS: 10302.11

Data
Sta
3.87
.96
.23
.66
.16
.59

170
Sta

num=

Elev Elev
2200.47
2200.79
2201.15
2206.41
2205.48
2204.75
2205.73
2206.51
2206.75
2208.19
2207.35
2207.68
2208.94
2209.05
2209.79
2209.99
2210.25
2210.04
2209.3
2206.8
2206.27
2207.04
2206.36
2207.33
2208.67
2209.35
2210.29
2209.59
2209.54
2209.54
2209.42
2210.3
2211.08
2210.93

2206.
2208.
2208.
2210.
2210.
2209.55
2209.55

2209.5
2210.58
2210.37
2211.11

num= 3
n Vval
.03

Sta
256.53

n Vval
.04

880.08
890.62

Right
897.89

Sta

.92
.97
.56
.23
.37

.11
380.38
.06
431.58
.64
.66
.13

536.3

582.4
608.
643.
719.
756.
833.
868.
926.

1084.
1211.
1257.

1301.7
1304.89
1376.53
1408.21
1486.95
1568.42

1668.2

Coeff Contr.

2211.

(]
©

lowranch©82806.rep
885.72 2214.94
890.7 2214.45
923.54 2216.
.41
.27
.27
.13
.41
.43
.26
.85
.19

Expan.
.1 .3

.03

fod
=3

.95 2211.18
2211.16
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Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
256.53 313.24 426.91 426.91 426.91 .1 .3
Ineffective Flow num= 3
Sta Ll StaR Elev Permanent
0 181 2208.36 F
323.25 535.762209.709 F
946.16 1669.542211.156 F

CROSS SECTION

RIVER: Rancho

REACH: lower RS: 9875.193
INPUT
Description:
Station Elevation Data num= 153
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0 2201.65 3.19 2202.06 3.79 2202.1 5.59 2202.17 6.72 2202.19
10.21 2202.22 32.04 2203.08 41.18 2202.92 48.53 2202.88 62.77 2202.41
64.55 2202.37 64.75 2202.36 64.98 2202.35 65.24 2202.34 75.05 2202.34
75.97 2202.28 82.08 2201.83  82.45 2201.81 82.64 2201.78 86.06 2201.78
91.93 2201.67 92.16 2201.68 92.75 2201.69 93.09 2201.7 99.74 2201.6

100.78 2201.61 102.86 2201.61 105.72 2201.61 107.79 2201.57 116.27 2201.55

120.9 2201.49 123.59 2201.46 126.37 2201.41 128.2 2201.38 157.39 2201.09
159.25 2201.04 160.54 2201.09 169.72 2201.46 177.62 2201.77  182.9 2201.99
186.61 2202.14 189.33 2202.26 205.21 2202.87 206.96 2202.86 213.08 2202.91
232.67 2202.61 270.8 2201.92 270.89 2201.91 280.59 2201.99 283.58 2202.01
284.91 2202 290.14 2201.81 293.01 2201.78 294.05 2201.75 294.38 2201.75
296.12 2201.69 297.15 2201.71 301.43 2201.68 302.74 2201.67 303.74 2201.66
321.19 2201.46 322.02 2201.48 334.73 2201.39 335.55 2201.39 347.79 2201.52
350.58 2201.55 351.39 2201.57 362.78 2201.89 365.56 2201.95 366.41 2201.94
381.54 2201.71 387.69 2201.63 393.95 2201.63 401.47 2201.63 406.17 2201.63
408.33 2201.63 410.68 2201.66 435.65 2201.67 439.32 2201.69  443.4 2201.73
445.48 2201.72  447.9 2201.73 465.74 2201.8 473.4 2201.75 475.19 2201.74
485.57 2201.93 489.96 2202.05 491.48 2202.13 493.37 2202.22 495.93 2202.32
505.36 2202.68 508.09 2202.88 508.53 2202.91 509.12 2202.92 515.42 2203.14
528.17 2203.39 549.57 2203.72  553.7 2203.78 555.15 2203.82 567.48 2203.93
577.78 2204.16 591.22 2204.29 602.23 2204.34 604 2204.35 608.15 2204.37
630.28 2204.35 647.66 2204.5 656.73 2204.54 671.85 2204.52 674.6 2204.51
678.15 2204.42 693.58 2204.29 710.91 2204.24 723.52 2204.33 731.73 2204.31
740.66 2204.41 762.9 2204.79 766.62 2204.81 768.24 2204.82 769.58 2204.82
771.85 2204.83 773.97 2204.86 779.57 2204.86 815.75 2204.75 816.75 2204.74
817.34 2204.73 843.07 2204.64 853.89 2204.52 863.22 2204.62 872.6 2204.96
891.31 2204.94 916.1 2204.8 921.64 2204.93 927.44 2204.8 931.18 2204.68
932.38 2204.66 946.66 2204.31 972.8 2203.64 975.4 2203.48 984.78 2203.27
1004.8 2203.37 1007.38 2203.37 1010.82 2203.36 1029.37 2203.77 1038.4 2203.86
1065.38 2203.37 1071.41 2203.37 1074.91 2203.64 1075.41 2203.72 1081.89 2203.76
1084.33 2203.76 1086.32 2203.9 1090.76 2204.27

Manning's n Values num= 3
Sta nval Sta nval Sta nval
0 .02 365.56 .03 495.93 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
365.56 495.93 149.31 144.89 141.18 .1 .3
Ineffective Flow num= 2
Sta Ll StaR Elev Permanent
0 200 2204 F
1067.88 1090.762204.269 F

CROSS SECTION

RIVER: Rancho

REACH: lower RS: 9730.641
INPUT
Description: 63 ft S of Drive C of Rancho Air Cntr. 48" SD to 12x8 RCB
Station Elevation Data num= 181
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0 2198.45 5.2 2199.14 5.52 2199.19 7.27 2199.39  15.81 2200.37
18.64 2200.67 43.44 2201.08 43.63 2201.08 43.8 2201.08 73.18 2200.66
82.35 2200.45 86.38 2200.42 91.42 2200.4 107.15 2200.24 117.79 2200.33

124.12 2200.18 133.11 2199.92 134.96 2199.85 136.65 2199.89 136.68 2199.9
142.79 2200.07 197.97 2201.67 199.75 2201.7 199.84 2201.71 201.76 2201.74
201.83 2201.74 203.83 2201.76 205.81 2201.77 205.92 2201.77 207.11 2201.78
207.35 2201.78 207.79 2201.78 208.34 2201.78 208.65 2201.78 209 2201.78
210.25 2201.78 210.72 2201.78 211.18 2201.78 211.35 2201.77 212.02 2201.77
212.06 2201.77  212.1 2201.77 214.78 2201.74 215.11 2201.74 218.17 2201.7
219.05 2201.69 221.95 2201.61 226.27 2201.55 244.65 2201.19 259.17 2200.89
260.52 2200.86 263.31 2201.02 265.44 2201.03 273.52 2201.08 275.59 2201.15
284.04 2201.19 286.02 2201.13 286.27 2201.12 290.85 2201.01 291.84 2200.97
292.83 2200.94 293.02 2200.93  301.3 2200.68 319.33 2200.3 320.69 2200.29
320.89 2200.29 337 2200.22 339.27 2200.21 344.6 2200.17 346.66 2200.14
354.52 2200.13 356.54 2200.17 365.94 2200.38 373.52 2200.42 377.81 2200.46
382.45 2200.51 387.31 2200.52 392.45 2200.51 396.37 2200.51 399.27 2200.52
405.24 2200.49 409.23 2200.52 420.13 2200.29 440.25 2200.44 448.29 2200.45
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2200.45
2201.68
2203.12

450.33
469.93

2200.46

2202.4
2203.19
2203.75

2203.8

2203.6
2203.09
2203.03
2203.03
2203.49
2202.95
2202.46

2203.3
2203.47
2203.65
2203.98

2204.4
2204.67
2205.47

2200.68
2202.56
2203.2
2203.84
2203.79
2203.5
2203.06
2203
2203.09
2203.5
2202.63
2202.52
2203.44
2203.46
2203.67
2204.02
2204.44
2204.77
2205.1

599.3

2203.05

2203.05
2202.45
2203.25
2203.45
2203.62
2203.83
2204.37
2204.77
2205.45
2205.15

866.15 875.1

893.58

923.42
932.25
962.04
984.55

2204.96
964.81 2205.04

1000.97

980.54

num= 3
n Val Sta
.03 469.93

Manning's n Values
Sta nval Sta
0 .02 286.02

n Val
.04

Bank Sta: Left Right
286.02 469.93
Ineffective Flow num= 1
Sta Ll StaR Elev Permanent
0 203 2205 F

Lengths: Left Channel
698.52 698.08

Right
697.8

CROSS SECTION

RIVER: Rancho
REACH: lower RS: 9032.391
INPUT

Description:

Station Elevation

Sta Elev

0 2191.87

14.42 2192.66

2193.38

Data
Sta
5.4

37.21
88.87
145.24
163.3

208.66

275.33

296.46

353.78

370.68

386.3

393.14

403.42

409.84

443.78

490.03

526.43

569.65

617.47

689.09

751.4

787.94

820.61

840.08

853.45

num= 125

Elev
2192.42 6.39
2193.12 41.72
2193.21 99.64
2192.64
2195.16
2196.15
2195.76
2196.28

Elev
2192.44
2193.22
2193.16
2193.01

2195.3
2196.35
2195.75

2196.3

2196.4
2197.29

2198.2
2198.17
2197.75
2196.97
2197.07
2198.38

2197.1
2196.49

2197.2
2198.04
2199.83
2200.04
2199.92
2199.77
2200.26

481.65
520.95
560.91
610.84
686.91
729.42
777.17
818.53
835.43
851.55

2196.58
2196.58
2197.36
2198.59
2199.83

2199.9
2199.92
2199.82
2200.37

634.51

773.65
2199.95
2199.92
2199.78
2200.16

822.11

846.67

2200.05 862.59 865.38

num= 3

n Val Sta
.03 389.05

Manning's n Values
Sta nval
0 .02

Sta
281

n Val
.04
Bank Sta: Left Right
281 389.05
Ineffective Flow num= 2
Stal StaR Elev Permanent
0 233.92 2201.12 F
814.92 870.122200.595 F

Left Channel
94.56 96.88

Lengths: Right

98.74

CROSS SECTION

RIVER: Rancho
REACH: lower RS: 8935.525
INPUT
Description: 53 feet south of Drive L of Rancho Air Center
Station Elevation Data num= 127
Sta Elev Sta Elev Sta Elev
0 2190.62 2.29 2190.54 3.91 2190.53

Sta Elev
22.15 2190.98

Coeff Contr.

Coeff Contr.

lowranch©82806.rep
456.95 2200.89
491.44

Expan.
.1 .3

360.53

432.11

2200.59

Expan.
.1 .3

Sta Elev
23.55 2191.04
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2191.07
2191.2
2191.6

2191.94

2191.63

2191.33

2191.48

2192.47

24.58
51.09
69
42

.63 2191.14
2191.4
2191.7

2191.91

2191.46

2191.37

2192.05

2194.14

2195.37

2195.12

2195.24

2195.42

2198.13

2198.25

2197.56
2198.2

2199.62

2199.71
2199.4

2198.53

2198.79

2199.04

2199.48

2199.57

.13

91.
109. .
123. 129.
148.
162.
210.
278.
324.
356.
390.
398.

156.7

462.
518.

696.
820.
883.
.11
.78
2199.51
2199.89

. 984.
2199. 1054.25

2199.

1038.81
1073.69

1042.84
1074.96

num= 3
n val Sta
.03 356.05

Manning's n Values
Sta nval
2] .02

Sta
283.1

n Val
.04
Bank Sta: Left Right
283.1 356.05
Ineffective Flow num= 2
Sta Ll StaR Elev Permanent
0 228.82 2198.96 F
773.51 1074.96 2199.94 F

Lengths: Left Channel Right
170.75 169.54 168.59

CROSS SECTION

RIVER: Rancho
REACH: lower RS: 8765.933
INPUT
Description:
Station Elevation
Sta Elev
0 2189.
.01 2189.
.95

114
Sta

Data num=

Sta

13.4
44.11
.33
.46
.95
.16
.44
.34
.27
.04
.59
38

Elev
2189.58
2190.01
2190.71
2191.09
2191.22
2193.83
2193.47
2194.06
2195.57
2195.75
2195.13

2197.9
2198.23
2197.86
2197.78
2198.54
2198.17
2198.08
2198.72
2200.01
2199.87
2199.38
1415.74 2200.68

Sta
19.95
46.71
64.32

106.23

201.
268.
287.57
362.82
396.0!
444.6
487.59
592.22
692.82
811.85
.27
1004.4
1064.19
1143.71

1206.3
1270.63
1314.76
1463.77

27
88

[

.98

)

2198.29
2198.32

2199.7
2200.13
2199.69
2200.14

2198.
2199.
2200.

2199.6
2200.77

num= 3
n Val Sta
.03 358.27

Manning's n Values
Sta nval
0 .02

Sta
280

n Val
.04
Bank Sta: Left Right
280 358.27
Ineffective Flow num= 2
Sta Ll StaR Elev Permanent
0 225 2196.86 F
728.08 1463.772200.843 F

Lengths: Left Channel
790.28 788.36

Right
787

CROSS SECTION

RIVER:
REACH:

Rancho

lower RS: 7977.189

INPUT

.95

.48
.61

Coeff Contr.

Elev
2189.61
2190.02
2190.71
2191.12
2192.55

2194.4
2193.42
2193.83
2195.91
2194.72
2195.61

2197.8
2198.24
2197.87
2197.77
2198.66
2198.17
2198.91

2199
2200.24
2199.77
2199.35
2200.84

Coeff Contr.

lowranch©82806.rep
35.26 2191.19
.52
.88
.75

.45

2199.7
2198.95
2198.65

2199.1
2199.11
2199.47
2199.75

Expan.
.1 .3

Sta
24.7
48.8

69.51
120.15
152.84
202.29

269.1
292.67
368.02
396.83
461.54

508.8
604.
725.
821.

1025.
1073.
1150.
1214.
1279.
1337.

Expan.
.1 .3
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Description: Smoke Ranch
Station Elevation Data
Sta Elev Sta
0 2187.32 36.94
.51 2189.22 106.44
.65 2189.79 217.49
.26 2190.4 279
.78 2190.27 .81
382.68 .89
.01 .47
.28 .31
.39 .75
.52 .13
.62
.48

Manning's n Values
Sta nval Sta
0 .02 382.68

Bank Sta: Left Right
382.68 414.77

Ineffective Flow num=
Sta Ll StaR Elev
(] 142 2194.15

426.38 1123.822194.715
1163.61 1312.922195.786
1364.67 1738.97 2201.07

CROSS SECTION

RIVER: Rancho
REACH: lower

INPUT

Description:
Station Elevation
Sta Elev
0 2186.45
61.72 .35
75.31 .65
142.1 .56
191.24 .82
223.16 .92
246.48 .46
288.41 2189.41

Data
Sta
13.25
64.54
78.46
145.4
.86
.58
.82
.38

<)

Manning's n Values

Sta nval Sta
0 .02 200.93
Bank Sta: Left Right

200.93 251.82
Ineffective Flow
Sta Ll StaR Elev

0 138.81 2190.74

307.66 366.732190.305

CROSS SECTION

RIVER: Rancho
REACH: lower

num=

Road
num=
Elev
2187.71
2189.51
2190.37
2190.

185
Sta Elev
2188.01
2189.51
2190.43
2190.21
2190.3
2188.38
2191.09
2192.08
2192.92
2193.08
2192.95
2191.32
2193.89
2194.85
2194.27
2192.85
2196.88
2196.57
2195.49
2194.91
2195.12
2195.51
2195.93
2196.35
2196.39
2196.61
2196.6
2196.61
2195.78
2196.8
2196.93
2197.85
2199.91
2199.49
2197.83
2199.51
2200.54

=
®
~
N
-3

.53
285.
.22

.39

619.7
623.51
678.36
782.19
814.95

869
950.3
994.4

1053.
1098.
1160.
1171.
1180.
1198.
1205.
1247.
1265.
1288.02
1296.
1312.
1360.
1380.
1453,
1487.
1550.
1609.
1663.
1733.

num= 3
n Val Sta
.03 414.77

n Val
.04

Lengths: Left Channel Right
369.778 369.778 369.778
4

Permanent
F

F
F
F

RS: 7607.411

38
Sta
.83
70.0:
105.6
184.2.
.93
.52

num=
Elev
2186.75
2189.72
2187.3
2188.51
2187.77
2184.39
2189.18
2189.87

Elev
2187.69
2188.4
2187.88
2187.95
2187.52
2185.46
2189.22
2190.31

Sta
52.03

o

122.2
190.16
209.74
242.93
263.65

N

N
u
©
[
©

366.73

num= 3
n Val Sta
.03 251.82

n Val
.04

Lengths: Left Channel Right
139.37 138.14 136.83
2
Permanent
F
F

RS: 7469.225

Coeff Contr.

Coeff Contr.

lowranch©82806.rep

Sta

.22

.93

Expan.
.1 .3

Sta

Expan.
.1 .3
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INPUT
Description:

Station Elevation
Sta Elev

0 2185.75

42.17 2188.18
56.6 2186.5
113.93
174.34
193.63
225.22
245.43
361.58

Data
Sta
27.19
44.44
57.81
145.83
179.02
204.87
226.69
248.26
2189.75 377.91

Manning's n Values

Sta nval Sta
0 .02 179.02

Bank Sta: Left Right
179.02 230.66
Ineffective Flow num=
Stal StaR Elev
0 113 2190
286.88 377.912189.716

CULVERT
RIVER: Rancho
REACH: lower

INPUT
Description:

Distance from Upstream XS

Deck/Roadway Width

Weir Coefficient

Upstream Deck/Roadway Co
num= 2
Sta Hi Cord Lo Cord
176 2186.5 2180

Upstream Bridge Cross Sec
Station Elevation Data
Sta Elev Sta
0 2185.75 27.19
42.17 2188.18 44.44
56.6 2186.5 57.81
113.93 2188 145.83
174.34 2186.64 179.02
193.63 2181.6 .87
225.22 2186.02 .69
245.43 2187.79 .26
361.58 2189.75 377.91

Manning's n Values
Sta nval Sta
0 .02 179.02

Bank Sta: Left Right
179.02 230.66
Ineffective Flow num=
Sta Ll StaR Elev
0 113 2190
286.88 377.912189.716

Downstream Deck/Roadway
num= 2
Sta Hi Cord Lo Cord
176 2186.5 2180

Downstream Bridge Cross S
Station Elevation Data
Sta Elev Sta
0 2183.65 31.13
.29 2186.4 99.86
.05 2186.3 113.9
.26 2187.12 227.87
.18 2186.08 238.47
12 .78 281.
.79 342.
.95 418.
551.
623.
686.
777.
815.
891.
930.

42

Sta
31.46
50.41
73.81
161.47
184.17
214.15
227.2
255.22

num=
Elev
2186.67
2187.84
2186.39
2187.3
2186.53
2181.6
2186.92
2187.89
2189.72

Elev
2186.8
2187.03
2186.86
2186.95
2183.33
2181.6
2187.03
2188.15

Sta
32.61
51.03

102.65
170.23
188.05

230.66
288.28

num= 3
n Val Sta
.03 230.66

n Val
.04

Lengths: Left Channel
69.2 69.2

Right
69.2
2
Permanent
F
F

RS: 7405

= 5
60
= 2.6
ordinates

Sta Hi Cord
270 2186

Lo Cord
2180

tion Data
num=
Elev
2186.67
2187.84
2186.39
2187.3
2186.53
2181.6
2186.92
2187.89
2189.72

Elev
2186.8
2187.03
2186.86
2186.95
2183.33
2181.6
2187.03
2188.15

num= 3
n Val Sta
.03 230.66

n Val
.04

Coeff Contr. Expan.
.1 .3
2
Permanent
F
F

Coordinates

Sta Hi Cord
285 2186

Lo Cord
2180

ection Data
num= 101
Elev Sta
49.67
100.15
115.3
230.03
243.76
.26
.43
.07
.61
71
.37
.67
.54
.31
.48

Elev
2185.06
2186.98
2185.89
2186.12
2180.49
2185.92
2188.51
2188.93

2189.2
2187.34
2186.46
2188.79
2186.44
2187.72
2188.87 1009.

Sta
53.91

Elev
2186.87
2186.94
2187.72
2186.74
2181.89

2181.6
2187.36
2189.48

lowranch©82806.rep

Sta
38.47
54.55

107.85
172.27
192.27

241.13
296.59

Coeff Contr.

Elev
2186.87
2186.94
2187.72
2186.74
2181.89

2181.6
2187.36
2189.48

.1

Sta

Elev
2187.67
2186.67
2187.88
2186.69

2181.6
2183.36
2187.66
2189.54

Expan.
.3

Elev
2187.67
2186.67
2187.88
2186.69

2181.6
2183.36
2187.66
2189.54
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2186.
2186.
2186.
2187.
2187.
2188.

1035.77 2186.3 1051.86
1069.38 2186.45 1069.47
1118.19 2186.99 1146.2
1187.45 2187.49 1223.17
1279.17 2187.85 1301.42

Manning's n Values

Sta
0

Bank Sta

n V.

al

Sta

.02 230.03

. Left
230.03

Ineffective Flow

Sta L

Sta

R

0 100.89
344.94 1015.722188.473
1064.59 1137.48
1140.86 1331.82188.164

Right
302.9
num=
Elev
2190

2188

num=
n Val
.03

3
Sta
302.9

Coeff Contr.

4

.1

Permanent

F

F
F
F

Upstream Embankment side slope

Downstream Embankment side slope
Maximum allowable submergence for weir flow =
Elevation at which weir flow begins
Energy head used in spillway design
Spillway height used in design
Weir crest shape

Number of Culverts = 1
Culvert Name Shape
Culvert #1 Box

Rise
2.9

FHWA Chart # 8 - flared wingwalls
FHWA Scale # 1 - Wingwall flared 30 to 75 deg.
= Highest U.S. EG

Solution Criteria
Culvert Upstrm Dist Length

Number of Barrels = 5
Elevation =

Upstream

5

2

Centerline Stations

Sta.
191

St
1

a
97

Sta.
203

Downstream Elevation = 2
Centerline Stations

Sta.
240

CROSS SE
RIVER: R
REACH: 1

INPUT
Descript

Station Elevation

Sta

0
91.29
108.05
170.26
232.18

1331.8

St
2

CTION
ancho
ower
ion:
El
2183.
2186

2186
2187.

2188.

.99
.41
.75

a.
46

ev
65
.4
.3
12

.08
.78
.79
.95

16

Sta.
252

Data

Manning's n Values

Sta
0

Bank Sta

n V.

al

Sta

.02 230.03

. Left
230.03

Ineffective Flow

Sta L

Sta

R

0 100.89
344.94 1015.722188.473

Right
302.9
num=
Elev
2190

60
181.7
Sta.
209
180.5

Sta.
258

Top n

Span
5.5

012

Sta.
215

Sta.
264

RS: 7400

num=
Elev

2187.85

num=
n Val
.03

101

49.67

Sta
302.9

n Val
.04

Expan.
.3

0 horiz.
0 horiz.

.95

= Broad Crested

Bottom n

.012

Elev
2185.06
2186.98
2185.89
2186.12
2180.49
2185.92
2188.51
2188.93

2189.2
2187.34
2186.46
2188.79
2186.44
2187.72
2188.87
2186.27
2186.45
2187.31
2187.65
2187.98

n Val
.04

Lengths: Left Channel
119.1 119.26 119.58

4

Permanent

F
F

Depth Blocked

0

Right

2187.02
2186.27
2186.66
2187.32
2187.65
2188.01

lowranch©82806.rep
2186.27 1062.22 2186.27 1065.16 2186.26
2186.45 1088.31 2186.66 1088.75 2186.66
2187.31 1147.46 2187.32 1166.78 2187.4
2187.65 1226.36 2187.65 1251.16 2187.75
2187.98 1305.17 2188.01 1329.1 2188.15

Sta
88.96
106.51
166.03
231.35
267.58

1065.16

Coeff Contr.

.1

to 1.0 vertical
to 1.0 vertical

Entrance Loss Coef

.2

Expan.
.3
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1064.59 1137.48 2188 F
1140.86 1331.82188.164 F

CROSS SECTION

RIVER: Rancho
REACH: lower RS: 7280.748
INPUT
Description:
Station Elevation Data
Sta Elev Sta
2184.21 4.82
2184.09 40.66
2185.77 .86
2185.75 .15
2185.07 .15
2184.86 .86
2181.5 .31
2179.2 .41
2179.73 .93
2181.25 .77
2185.3 .66

53
Sta
13.25

num=

Elev
2184.31
2184.56
2185.77
.73
.99
.16
.57
.17
.64
.13
2185.53

0
26.51

.51

e
u
S
o
a

239.87 .89

num= 3

n Val Sta
.03 197.77

Manning's n Values
Sta nval Sta
0 .02 146.86

Bank Sta: Left Right
146.86 197.77
Ineffective Flow num= 2
Sta Ll StaR Elev Permanent
0 85.81 2185.95 F
261.72 282.892185.876 F

Lengths:
91.54

CULVERT

RIVER: Rancho
REACH: lower RS: 7255
INPUT
Description:
Distance from Upstream XS = 9
Deck/Roadway Width = 66
Weir Coefficient = 2.6
Upstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord
145 2185 2178

Sta Hi Cord
200 2184.5

Upstream Bridge Cross Section Data
Station Elevation Data num=
Sta Elev Sta Elev
2184.21 4.82 2184.31
2184.09 40.66 2184.56
2185.77 .86 2185.77
2185.75 .15 .73
2185.07 .15 .99
2184.86 .86 .16
2181.5 .31 .57
2179.2 .41 .17
2179.73 .93 .64
2181.25 .77 .13
2185.3 .66 2185.53

53

0
26.51

239.87 .89

num= 3

n Val Sta
.03 197.77

Manning's n Values
Sta nval Sta
0 .02 146.86

Bank Sta: Left Right Coeff Contr.
146.86 197.77 .1
Ineffective Flow num= 2
Sta Ll StaR Elev Permanent
0 85.81 2185.95 F
261.72 282.892185.876 F

Downstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord
171 2184 2178

Sta Hi Cord
278 2184.1

Downstream Bridge Cross Section Data
Station Elevation Data num=

Sta Elev Sta Elev

0 2182.48 .01 2182.48

31.14 2183.74 37.21 2184.81

49.86 2183.26 53.75 2182.5

Elev
2184.42
2185.77
2185.77
2185.72
2184.72
2184.81
2179.57
2179.13

2179.3
2184.46
2185.88

n Val
.04

Left Channel

90.58

Lo Cord
2178

Elev
2184.42
2185.77
2185.77
2185.72
2184.72
2184.81
2179.57
2179.13

2179.3
2184.46
2185.88

n Val
.04

Expan.
.3

Lo Cord
2178

Elev
2182.76
2184.25
2183.59

lowranch©82806.rep

Elev
2184.34
2185.77
2185.77
2185.49

2184.7
2183.71
2179.56

2179.2
2179.98
2184.47

Sta
20.45
80.45
.94
115.97
.28
.15
.38
.38
.66
.18

Elev
2184.22
2185.77
2185.76

2185.2
2184.
2182.
2179.
2179.
2180.

218.14 2184.

Right Coeff Contr. Expan.
90.76 .1 .3

Elev
2184.34
2185.77
2185.77
2185.49

2184.7
2183.71
2179.56

2179.2
2179.98
2184.47

Sta
20.45
80.45
.94
115.97
.28
.15
.38
.38
.66
.18

Elev
2184.22
2185.77
2185.76

2185.2
2184.
2182.
2179.
2179.
2180.

218.14 2184.

Sta Elev
25.07 2183.25
46.84 2183.79
81.76 2183.98

Sta Elev
27.97 2183.35
47.33 2183.73

86.2 2184.17
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86.26 2184.17
135.26 2184.4
172.95 2183.87
190.04 2178.1
221.17 2180.93
272.86 2185.86
318.17 2187.3

103.71 2184.41
.39 2183.89
.51 2183.67
.65 2178.06
.24 2184.1
.84 2185.86

111.88 2184.53
159.57 2183.67
179.1 2181.71
201.34 2178.47
254.17 2185.25
277.64 2185.84

num= 3
n val Sta
.03 228.24

Manning's n Values
Sta nval Sta
2] .02 172.95

n Vval
.04

Bank Sta: Left
172.95

Right Coeff Contr. Expan.
228.24 .1 .3
Ineffective Flow num= 2

Sta L StaR Elev Permanent
301.13 318.172187.298 F
0 111.88 2187 F

Upstream Embankment side slope =
Downstream Embankment side slope =
Maximum allowable submergence for weir flow =
Elevation at which weir flow begins =
Energy head used in spillway design =
Spillway height used in design =
Weir crest shape =

Number of Culverts = 1
Culvert Name Shape Rise Span
Culvert #1 Box 2.9 5.5

FHWA Chart # 8 - flared wingwalls
FHWA Scale # 1 - Wingwall flared 30 to 75 deg.
Solution Criteria = Highest U.S. EG

Culvert Upstrm Dist Length Top n Bottom n
9 66 .012 .012
Number of Barrels = 5
Upstream  Elevation = 2179.2
Centerline Stations
Sta. Sta. Sta. Sta. Sta.
159 165 171 177 183
Downstream Elevation = 2178.5
Centerline Stations
Sta. Sta. Sta. Sta. Sta.
187 194 200 206.5 213
CROSS SECTION
RIVER: Rancho
REACH: lower RS: 7190.137
INPUT
Description:
Station Elevation Data num= 46
Sta Elev Sta Elev Sta Elev
0 2182.48 .01 2182.48  13.89 2182.76

31.14 2183.74  37.21 2184.81
49.86 2183.26 53.75 2182.5
86.26 2184.17 103.71 2184.41
135.26 2184.4 152.39 2183.89
172.95 2183.87 173.51 2183.67
190.04 2178.1 192.65 2178.06
221.17 2180.93 228.24 2184.1

272.86 2185.86 273.84 2185.86 277.64 2185.84

Depth Blocked
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113.03 2184.52
167.29 2183.31
184.2 2179.68
215.21 2178.97
268.46 2185.75
281.71 2185.89

122.39 2184.39
169.48 2183.81
186.43 2178.64
217.37 2179.52
271.92 2185.86
301.96 2186.92

to 1.0 vertical
to 1.0 vertical

0 horiz.
0 horiz.
.95

Broad Crested

Entrance Loss Coef
0 .2

318.17 2187.3
Manning's n Values num= 3
Sta nval Sta nval Sta nval
0 .02 172.95 .03 228.24 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
172.95 228.24 390.14 390.14 390.14 .1 .3
Ineffective Flow num= 2
Stal StaR Elev Permanent
301.13 318.172187.298 F
0 111.88 2187 F
CROSS SECTION
RIVER: Rancho
REACH: lower RS: 6800
INPUT
Description: Lake Mead Drive
Station Elevation Data num= 86
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 2176.15 22.54 2176.37  26.55 2176.33  35.55 2176.18 57.65 2176.32
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57.76 2176.32 66.59 2177.55 67.23 2177.59 75.02 2178.34 77.43 2178.37

79.01 2178.35 82.6 2178.29 86.29 2178.04 153.46 2179.17 157.27 2179.23
158.23 2179.25 160.73 2179.28 204.59 2178.27 207.97 2178.34 213.08 2178.43
223.79 2178.86 241.7 2179.5 266.63 2179.85 275.2 2180.08 294.11 2180.78
310.95 2180.78 337.63 2180.87 354.3 2180.54 360.33 2180.59 378.48 2180.13
385.75 2180.21 411.38 2181.61 446.66 2182.56 451.03 2182.72 453.43 2182.88
456.85 2182.49 461.28 2181.66 465.42 2181.03 479.72 2180.56 485.39 2180.54
486.46 2180.58 499.45 2180.72 522.72 2180.45 525.2 2180.43 527.16 2180.36
527.71 2180.29 559.6 2180.96 573.64 2181.31 578.25 2181.64 581.98 2182.1
600.39 2182.84 605.52 2182.94 626.49 2183 629.42 2183 637.34 2183.04
649.85 2183.14 652.64 2183.17 665.88 2183.1 671.28 2183.15 681.86 2183.12

694.3 2183.27 702.82 2183.27 716.35 2183.41 721.78 2183.42 735.16 2183.58
737.65 2183.59 753.83 2182.9 755.17 2182.9 767.53 2183.18 780.22 2182.76
780.83 2182.76 781.85 2182.72 797.46 2181.87 802.49 2181.62 810.31 2181.11
842.84 2181.46 852.32 2181.53 860.3 2183.67 861.3 2183.9 865.82 2183.9
918.07 2183.8 949.87 2183.25 959.6 2182.93 964.67 2182.32 965.27 2182.24
998.87 2182.55

Manning's n Values num= 3
Sta nval Sta n Vval Sta n Vval
2] .02 204.59 .03 266.63 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
204.59 266.63 215.9 215.9 215.9 .1 .3
Ineffective Flow num= 4
Sta L StaR Elev Permanent
2] 156 2180.65 F
374 445.77 2182.54 F
567.79 798.79 2181.8 F
869.87 957.01 2183.89 F
CROSS SECTION
RIVER: Rancho
REACH: lower RS: 6584.101
INPUT
Description: 232 fee south of Lake Mead Centerline
Station Elevation Data num= 86
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0 2171.72  22.54 2171.94  26.55 2171.9 35.55 2171.75 57.65 2171.89
57.76 2171.89 66.59 2173.12 67.23 2173.16 75.02 2173.91 77.43 2173.94
79.01 2173.92 82.6 2173.86  86.29 2173.61 153.46 2174.74 157.27 2174.8

158.23 2174.82 160.73 2174.85 204.59 2173.84 207.97 2173.91 213.08 2174
223.79 2174.43  241.7 2175.07 266.63 2175.42  275.2 2175.65 294.11 2176.35
310.95 2176.35 337.63 2176.44  354.3 2176.11 360.33 2176.16 378.48 2175.7
385.75 2175.78 411.38 2177.18 446.66 2178.13 451.03 2178.29 453.43 2178.45
456.85 2178.06 461.28 2177.23 465.42 2176.6 479.72 2176.13 485.39 2176.11
486.46 2176.15 499.45 2176.29 522.72 2176.62  525.2 2176 527.16 2175.93
527.71 2175.86  559.6 2176.53 573.64 2176.88 578.25 2177.21 581.98 2177.67
600.39 2178.41 605.52 2178.51 626.49 2178.57 629.42 2178.57 637.34 2178.61
649.85 2178.71 652.64 2178.74 665.88 2178.67 671.28 2178.72 681.86 2178.69
694.3 2178.84 702.82 2178.84 716.35 2178.98 721.78 2178.99 735.16 2179.15
737.65 2179.16 753.83 2178.47 755.17 2178.47 767.53 2178.75 780.22 2178.33
780.83 2178.33 781.85 2178.29 797.46 2177.44 802.49 2177.19 810.31 2176.68
842.84 2177.03 852.32 2177.1 860.3 2179.24 861.3 2179.47 865.82 2179.47
918.07 2179.37 949.87 2178.82 959.6 2178.5 964.67 2177.89 965.27 2177.81
998.87 2178.12

Manning's n Values num= 3
Sta nval Sta n val Sta n Vval
2] .02 204.59 .03 275.2 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
204.59 275.2 694 694 694 .1 .3
Ineffective Flow num= 4
StaL StaR Elev Permanent
2] 159 2176.22 F
374 445.772178.109 F
567.79 798.792177.375 F
869.87 957.012179.458 F
CROSS SECTION
RIVER: Rancho
REACH: lower RS: 5890
INPUT
Description:
Station Elevation Data num= 98
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0 2162.52 45.53 2163.12 84.94 2163.78 86.59 2165.99 87.23 2166.89
91.15 2167.13  91.38 2167.14 91.51 2167.15 95.43 2167.12 98.91 2167.11
142.85 2168.01 161.95 2168.37  165.3 2168.47 172.43 2168.63 192.34 2167.98
216.56 2167.14 217.24 2167.49 217.82 2167.81 220.45 2167.73 225.26 2167.63
225.82 2167.62 235.11 2164.27 237.63 2163.26 242.53 2164.92 243.15 2165.15
244.61 2165.87 247.66 2167.27 252.33 2167.37 255.41 2167.51 257.48 2167.61
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.22 2167.
2169.
2168.
2168.
2169.
2170.
2171.
2171.25
2171.23
2170.8
2168.62
2172.29
2173.22
2171.94

.31 2168.7
2169.28
2168.2
2167.63
2169.91
2171.02
2171.08
2171.18
2171.23
2169.59
2168.39
2172.7
2173.25
2171.94

325.

w
©
w
N
~N

.59
.22
.23
.97
778.4
.13
.35
892.52

953.3

.96
.22
.95
.48
.25
.88
.32
971.28

pry

872.31

942.97

979.34 .32

num= 3

n Val Sta
.03 270.22

Manning's n Values
Sta nval Sta
0 .02 220.45

n Val
.04

Bank Sta: Left
220.45

Right
270.22
Ineffective Flow num= 3

Sta Ll StaR Elev Permanent
0 172.4 2170.25 F

585.93 805.4 2171.94 F

864.36 989.32 2171.94 F

Lengths: Left Channel
100 100

Right
100

CROSS SECTION

RIVER: Rancho
REACH: lower RS: 5790
INPUT
Description:
Station Elevation
Sta Elev
0 2161.68
2166.29
2167.17

Data
Sta
45.53
91.38
161.95
217.24
250
.31
.27
.99
.43
.68
.86
.25
.69
.68
.96
.64
.05
.17
989.32 2171.1

92

Sta Elev
84.94 2162.94
2166.31
2167.63
2166.97
2166.67
2168.06
2168.24
2167.22
2167.31
2169.13
2170.11
2170.34
2170.26
2170.28
2168.72
2168.28
2172.06
2172.26

num=
Elev
2162.28
2166.3
2167.53
2166.65
2162.
2167.

Sta
.59

h
~N O
N
PN
w w

.45
257.4
343.81
421.17

o

583.
607.
643.83
700.59
752.4
783.18
799.
869.12
911.99
968.6

29
79

664.61
726.57
767.8
787.89
803.72
872.31
942.97
979.34

W

w

num= 3
n Val Sta
.03 257.48

Manning's n Values
Sta nval Sta
0 .02 220.45

n Val
.04

Bank Sta: Left
220.45

Right
257.48
Ineffective Flow num= 3

Stal StaR Elev Permanent
0 172.4 2169.41 F
585.93 805.4 2171.1 F
864.36 989.32 2171.1 F

Lengths: Left Channel
110 110

Right
110

CULVERT

RIVER: Rancho
REACH: lower RS: 5701
INPUT
Description:
Distance from Upstream XS = 5
Deck/Roadway Width = 103
Weir Coefficient = 2.6
Upstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord
0 2166.25 2161

Sta Hi Cord Lo Cord
300 2166.25 2161

Upstream Bridge Cross Section Data
Station Elevation Data num=
Sta Elev Sta Elev
0 2161.68 45.53 2162.28

92
Sta Elev
84.94 2162.94

Sta
86.59

2168.9
2169.08
2168.06
2168.15
2169.97
2170.95
2171.18

2171.1
2171.12
2169.56
2169.12

2172.9

2173.1

Coeff Contr.

Elev
2165.15
2166.28

2171.52

Coeff Contr.

Elev
2165.15

lowranch©82806.rep
.81 2169.24

.17
.89
.29
.79
.83
.59
.43
.18
.44
.12
.99
968.63

Expan.
.1 .3

.95

~
[~
[
N
-3

.25
.88
.32 2172.1
.28 2171.4

Expan.
.1 .3

Sta Elev
87.23 2166.05
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.15 2166.29
2167.17
2166.3
2162.42
2167.15
2168.7
2167.81
.53
.89
.77

91.38 2166.3
161.95 2167.53
217.24 2166.65
250
.31
.27
.99
.43
.68
.86
.25
.69
.68
.96
.64
.05
.17
989.32 2171.1

91.51 2166.31
2167.63
2166.97
2166.67
2168.06
2168.24
2167.22
2167.31
2169.13
2170.11
2170.34
2170.26
2170.28
2168.72
2168.28
2172.06
2172.26

N
w
~
(2}
w

o
w
_
N
N

726.57

767.8
787.89
803.72
872.31
942.97
979.34

num= 3
n Val Sta
.03 257.48

Manning's n Values
Sta nval Sta
0 .02 220.45

n Val
.04

Bank Sta: Left
220.45

Right Coeff Contr. Expan.
257.48 .1 .3
Ineffective Flow num= 3

Stal StaR Elev Permanent
0 172.4 2169.41 F

585.93 805.4 2171.1 F

864.36 989.32 2171.1 F

Downstream Deck/Roadway Coordinates
num= 2

Sta Hi Cord Lo Cord

0 2166.25 2161

Sta Hi Cord
300 2166.25

Lo Cord
2161

Downstream Bridge Cross Section Data
Station Elevation Data num=
Sta Elev Sta Elev
0 2161.18 2161.78
.15 2165.79 2165.8
.85 2166.67 2167.03
.56 2165.8 2166.15
237.63 2161.92 .92
.37 2166.65 .36
.28 2168.2
.75 .31
.95 .03
.81 .39
.87 .27
.61 .74
726.57 .91
767.8
787.89
803.72
872.31
942.97
979.34

92

Elev
2162.44
2165.81
2167.13
2166.47
2166.17
2167.56
2167.74
2166.72
2166.81
2168.63
2169.61
2169.84
2169.76
2169.78
2168.22
2167.78
2171.56
2171.76

w

.86

o
w
ey
N
N

~
~N
©
I
ey

.89
.25
.05
.05 .36
.17 .91
.32 2170.6

.96
868.35
892.52
953.3

num= 3
n Val Sta
.03 255.41

Manning's n Values
Sta nval Sta
0 .02 220.45

n Val
.04

Bank Sta: Left
220.45

Right Coeff Contr. Expan.
255.41 .1 .3
Ineffective Flow num= 3

Stal StaR Elev Permanent
0 172.4 2168.91 F

585.93 805.4 2167.9 F

864.36 989.32 2170.6 F

Upstream Embankment side slope =
Downstream Embankment side slope =
Maximum allowable submergence for weir flow =
Elevation at which weir flow begins =
Energy head used in spillway design =
Spillway height used in design =
Weir crest shape =

Number of Culverts = 1

Culvert Name Shape Rise Span
Culvert #1 Ellipse 3.1 4.9
FHWA Chart # 29- Horizontal Ellipse; Concrete
FHWA Scale # 1 - Square edge with headwall
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist Length Top n
5 103 .012
Number of Barrels = 4

Bottom n
.012

643.

783.
799.
869.
911.
968.

643.

911.
968.

0 horiz.
0 horiz.

.95

.4
.45

W

IS
o

.81
.17
.89
.29
.79
83
.59
.4
18
44
12

W

6

w

Sta
.59

IS
e

.4
.45
.4
.81
.17

W

o

.29
.79
83
.59

IS
w

.18
.44
.12
99
6

w

Depth Blocked

2]
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2166.28 98.91 2166.27
2167.79
2166.89
2166.77
2168.4
2168.06
2167.64
2168
2169.54
2170.18
2170.34
2170.3
2170.14
2168.5
2169.25
2172.1
2171.52

.95

~
[~
[
N
-3

.25
.88
.32
.28

Elev
2164.65
2165.78
2167.29
2166.39
2166.27

2167.9
2167.56
2167.14

2167.5
2169.04
2169.68
2169.84

2169.8
2169.64

2168
2168.75

2171.6
2171.02

.96

~
[~
o
N
-3

.88
.32
.28

to 1.0 vertical
to 1.0 vertical

Broad Crested

Loss Coef
.5

Entrance
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Upstream Elevation = 2162.42
Centerline Stations
Sta. Sta. Sta.
227 233 239
Downstream Elevation =
Centerline Stations
Sta. Sta.
227 233

Sta.
245
2161.92

Sta.
239

Sta.
245

CROSS SECTION

RIVER: Rancho
REACH: lower RS: 5680
INPUT
Description:
Station Elevation
Sta Elev
0 2161.18
2165.79
2166.67

Data
Sta
45.53
91.38
161.95
217.24
250
.31
.27
.99
.43
.68
.86
.25
.69
.68
.96
.64
.05
.17
989.32 2170.6

num=
Elev
2161.78
2165.8
2167.03
2166.15
2161.92
2167.36
.94
.86

Elev
2162.44
2165.81
2167.13
2166.47
2166.17
2167.56
2167.74
2166.72
2166.81
2168.63
2169.61
2169.84
2169.76
2169.78
2168.22
2167.78
2171.56
2171.76

257.
343.
421.

583.
607.
643.
700.
752.
783.
799.
869.
911.
968.

664.61
726.57
767.8
787.89
803.72
872.31
942.97
979.34

99

num= 3
n Val Sta
.03 255.41

Manning's n Values
Sta nval Sta
0 .02 220.45

n Val
.04

Bank Sta: Left
220.45

Right
255.41
Ineffective Flow num= 3

Sta Ll StaR Elev Permanent
0 172.4 2168.91 F

585.93 805.4 2167.9 F

864.36 989.32 2170.6 F

Lengths: Left Channel
120 120

Right
120

CROSS SECTION

RIVER: Rancho
REACH: lower RS: 5560.176
INPUT
Description: 838 feet north of Coran
Station Elevation Data num=
Sta Elev Sta Elev
0 2160.18 45.53 2160.78
2164.79 91.38 2164.8
2165.67 .95 2166.03
2164.8 2165.15
.28 2161.93
.53

Elev
2161.44
2164.81
2166.13
2165.47
2160.92
2165.03
2166.36
2166.94
2165.86
2165.29
2167.57
2168.68
2168.74
2168.84
2168.89
2167.25
2166.05
2170.36
2170.91

2169.6

.05
.42
.96
.22
.95
785.48
.25
.88
.32
971.28

664.
726.57
767.8
787.89
803.72
872.31
942.97
979.34

2168.63
2166.82
2169.88
2170.6
2169.9

.05 892.
. 953.3
.32
num= 3
Sta
276.37

Manning's n Values
Sta nval Sta
2] .02 225.26

n Vval
.04

Bank Sta: Left Right Lengths: Left Channel Right
225.26 276.37 1308.86 1305.57 1302.7
Ineffective Flow num= 3

Elev
2164.65
2165.78

2171.02

Coeff Contr.

Coeff Contr.

lowranch©82806.rep

.32
.28

Expan.
.1 .3

243.
257.
343.

.63 2170.02

Expan.
1 .3
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Stal StaR Elev Permanent

0 172.4 2167.91 F
585.93  805.42166.901 F
864.36 989.322169.599 F

CROSS SECTION

RIVER: Rancho

REACH: lower RS: 4255.943
INPUT
Description: 487 feet south of Coran
Station Elevation Data num= 166
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 2146.41 .88 2146.41 51.46 2146.68 101.79 2146.7 105.28 2146.71

111.96 2147.6 119.32 2148.63 131.34 2148.41 133.26 2148.37 154.43 2148.92
175.25 2149.18 177.92 2149.17 178.21 2149.17 184.33 2149.16 188.58 2149.26
189.54 2149.28 223.48 2148.59 226.86 2148.51 228.95 2148.59  233.9 2148.75
235.17 2148.79 237.99 2148.62 257.07 2148.14 257.22 2148.06 257.51 2147.9
258 2147.64 261.69 2147.35 262.37 2147.3 263.07 2147.33 288.09 2147.57
288.74 2147.57 299.07 2147.82 300.09 2147.83 315.55 2148.25 318.35 2148.36
319.15 2148.37 319.87 2148.37 321.56 2148.4 327.35 2148.47  327.5 2148.48
327.91 2148.5 334.57 2148.67 335.26 2148.68 338.51 2148.82 345.68 2148.8
350.15 2148.81 352.72 2148.8 353.64 2148.78 356.75 2148.85 357.27 2148.86
358.82 2148.87 380.56 2149.4 392.46 2149.43 400.63 2149.49 403.39 2149.52
425.21 2149.96 427.32 2149.98 455.51 2150.11 456.12 2150.19 457.56 2150.23
457.94 2150.23 458.29 2150.24 463.82 2150.38 465.38 2150.47 493.33 2151.93
502.33 2152.53 510.51 2152.82 514.05 2152.94 518.18 2153.09 521.09 2153.16
522.68 2153.38 523.17 2153.42 530.07 2153.74 531.44 2153.79 534.55 2154.04
545.92 2154.24 551.26 2154.51 557.8 2154.68 560.49 2154.5 566.26 2154.32
566.72 2154.41 568.49 2154.69 572.53 2155.38 573.71 2155.53 576.64 2155.05
581.23 2154.33 586.23 2154.3 596.08 2153.51 598.09 2152.98 599.56 2152.77
600.64 2152.79 601.75 2152.8 601.94 2152.83 603.73 2153.28 604.99 2153.57
607.47 2153.63  623.4 2154.48 629.11 2154.55 630.85 2154.3 632.72 2154.12
638.98 2153.44 639.04 2153.44 641.09 2153.36 641.51 2153.36 654.93 2152.97
662.57 2152.71 668.79 2152.91 682.15 2153.26 685.07 2153.22 690.54 2153.2
695.58 2153.2 698.59 2153.62 699.17 2153.71 719.94 2154.09 732.15 2154.28
746.51 2154.21 774.97 2154.36 778.72 2154.42 800.39 2155.12 811.57 2155.35
832.5 2156.04 854.79 2156.3 857.72 2156.37 859.49 2156.36 934.74 2157.2
943.24 2157.26  967.4 2157.73 979.28 2157.8 1000.16 2157.81 1023.32 2157.67
1037.64 2157.25 1037.92 2157.24 1041.67 2157.25 1054.92 2157.48 1076.27 2157.91
1077.09 2157.91 1081.17 2157.89 1082.08 2157.91 1085.86 2157.93 1086.13 2157.94
1086.22 2157.94 1086.94 2157.97 1087.94 2158 1111.51 2158.83 1114.99 2158.96
1115.88 2158.99 1125.11 2159.15 1153.13 2159.78 1162.85 2159.89 1168.16 2159.9
1258.08 2160.4 1259.16 2160.9 1260.83 2161.54 1271.54 2161.5 1278.23 2161.5
1280.35 2161.54 1344.72 2162.55 1364.92 2162.78 1375.92 2162.84 1385.11 2162.84
1414.09 2162.88 1440.68 2163 1445.08 2163.07 1466.8 2163.54 1474.19 2163.77
1482.05 2164.05

Manning's n Values num= 3
Sta nval Sta n val Sta n Vval
2] .02 237.99 .03 335.26 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
237.99 335.26 1414.64 1415.76 1416.72 .1 .3
Ineffective Flow num= 3
Sta L StaR Elev Permanent
0 188.58 2155.49 F
400 642.92 2155 F
706.41 1482.052164.045 F

CROSS SECTION

RIVER: Rancho

REACH: lower RS: 2839.724
INPUT
Description:
Station Elevation Data num= 99
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0 2124.35 9.21 2124.52  25.26 2125.41 31.26 2125.72  34.63 2125.83

44.78 2125.9 49.5 2125.95 62.9 2125.96 89.86 2126.66  95.24 2128.02
99.92 2129.65 105.66 2129.57 114.69 2129.76  165.6 2129.63 191.48 2129.95
197.8 2130 209.72 2130.31  221.9 2130.88 231.08 2131.36 249.66 2131.95
264.82 2131.76 278.96 2131.81 307.55 2132.03 313.23 2131.97 335.89 2131.77
338.5 2131.57 348.32 2131.14 349.73 2131.09 350.31 2131.06 384.59 2131.07
409.55 2131.63 443.48 2131.12 444.61 2131.11 445.56 2131.12 449.48 2131.21
461.3 2131.49 472.28 2131.68 475.99 2131.8 494.26 2132.05 520.2 2132.35
534.69 2132.45 541.23 2132.53 552.75 2132.51 554.48 2132.5 587.54 2132.62
632.81 2133.3 633.91 2133.31 635.43 2133.33 636.72 2133.37 656.3 2133.59
659.21 2133.73 663.15 2133.93 667.16 2133.97 681.01 2134.05 707.66 2134.14
717.76 2134.38 726.12 2134.4 732.98 2134.45 784.65 2135.36 794.42 2135.43
836.24 2135.66 842.66 2135.73 857.07 2135.75 870.53 2136.65 875.16 2136.81
881.97 2136.66 895.42 2136.08 905.73 2136.15 912.83 2136.24 939.75 2136.26
984.62 2136.61 997.32 2136.86 1009.03 2137.22 1018.92 2137.6 1039.4 2138.06
1039.76 2138.06 1040.62 2138.07 1071.9 2138.71 1090.11 2139.35 1092.58 2139.41
1093.23 2139.82 1096.65 2141.68 1099.43 2141.57 1112.84 2141.5 1142.56 2141.86
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1162.06 2142.16 1183.48 2142.42 1215.49 2143.04 1226.07 2143.55 1249.56 2144.52
1252.42 2144.57 1255.08 2144.61 1264.48 2144.96 1284.85 2145.52 1291.78 2145.76
1305.34 2146.26 1326.75 2147.1 1331.35 2147.27 1342.55 2148

Manning's n Values num= 3
Sta nval Sta n val Sta n Vval
2] .02 349.73 .03 449.48 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
349.73 449.48 1115.34 1115.82 1116.3 .1 .3
Ineffective Flow num= 2
Sta L StaR Elev Permanent
2] 311 2141.69 F
459.35 1342.552147.996 F
CROSS SECTION
RIVER: Rancho
REACH: lower RS: 1723.771
INPUT
Description:
Station Elevation Data num= 77
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0 2115.64 9.71 2115.09  18.22 2115.09 20.56 2115.14 76.17 2115.63
117.12 2115.77 127.91 2115.88 165.4 2116.42 185.88 2116.5 237.16 2116.92
239.36 2116.97 254.89 2117.07 259.81 2117.09 264.42 2117.13 266.68 2117.14
267.33 2117.17 269.04 2117.47 273.72 2118 275.21 2118.03 277.56 2118.03
290.03 2118.08 295.48 2118.15 298.89 2118.15 307.98 2118.25 309.08 2118.25
314.29 2118.3  315.8 2118.04 317.7 2117.78 332.58 2118.18 339.51 2118.38

341.1 2118.43 341.69 2118.47 345.42 2119.24 351.35 2119.04  354.5 2119.17
389.24 2120.11 390.01 2120.13 392.13 2120.06 398.87 2119.82 415.26 2119.47
436.71 2119.18 445.68 2119.06 491.44 2119.71 492.48 2119.73  493.8 2119.76
498.23 2119.66 549.53 2119.13 564.04 2119.27 565.94 2119.32 567.7 2120.52
574.62 2123.68 577.36 2123.56 581.39 2123.28 597.11 2123.11 601.98 2123.04

603.7 2123.02 632.49 2122.37 645.22 2122.28 645.93 2122.27 646.1 2122.07
647.88 2119.86  653.7 2119.79 658.65 2119.7 663.06 2119.79 663.69 2119.8
663.77 2119.8 675.57 2120.04 675.78 2120.05 676.12 2120.05 689.04 2120.29
689.37 2120.3 708.8 2120.35 730.03 2120.23 750.84 2120.55 758.71 2120.72
777.56 2120.97 779.62 2121.06

Manning's n Values num= 3
Sta nval Sta n val Sta n Vval
2] .03 339.51 .03 491.44 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
339.51 491.44 815.8 815.8 815.85 .1 .3
Ineffective Flow num= 2
Sta Ll StaR Elev Permanent
2] 389 2120.67 F
568 779.622121.063 F
CROSS SECTION
RIVER: Rancho
REACH: lower RS: 907.9108
INPUT
Description:
Station Elevation Data num= 145
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 2109.14 1.51 2109.17 5.24 2109.23 6.69 2109.23 7.92 2109.24

22.22 2109.29  22.53 2109.29 24.36 2109.3  33.52 2109.61 35.84 2109.72

39.33 2109.84 43.71 2110.01 48.74 2110.11 52.2 2110.15 56.42 2110.18

57.93 2110.21 67.82 2110.39 92.78 2110.79 96.39 2110.83 97.64 2110.81
106.59 2110.71 108.2 2110.65 110.77 2110.64 111.49 2110.62 111.64 2110.61
111.86 2110.6 120.1 2110 156.48 2110.41 160.62 2110.41 175.01 2110.75
177.57 2110.83 225.58 2111.31 229.37 2111.31 240.74 2111.8 264.44 2112.57
268.09 2112.63 268.21 2112.63 271.43 2112.59 273.06 2112.54 274.63 2112.55
274.71 2112.55 275.5 2112.56 320.12 2113.43 338.28 2113.11 362.2 2112.92
368.35 2112.92 368.44 2112.92 370.28 2112.93 427.27 2112.42 435.53 2112.28
465.59 2111.98 468.81 2111.93 469.99 2111.88 473.59 2111.8 474.23 2111.8
477.03 2111.77 477.49 2111.77 487.67 2111.88 520.14 2111.9 521.13 2111.92

521.5 2111.92 522.6 2111.93 522.99 2111.94 524.2 2111.95 524.59 2111.96
525.89 2111.97 526.3 2111.98 527.63 2111.98 528.04 2111.99 531.21 2111.99
562.73 2112.22 600.61 2112.48 647.22 2112.76 656.59 2112.83 684.47 2112.99
718.57 2113.24 722.33 2113.24 723.21 2113.25 723.99 2113.25 724.88 2113.27
727.31 2113.27 728.91 2113.29 730.43 2113.29 731.18 2113.3 731.85 2113.3
732.53 2113.31 733.15 2113.31 752.88 2113.38 776.19 2113.39 776.97 2113.4
777.59 2113.41 778.43 2113.42 779.85 2113.44 781.48 2113.46 782.39 2113.48
783.16 2113.49 785.07 2113.53 793.01 2113.55 808.7 2113.77 812.48 2113.83
829.14 2114.06 846.28 2114.37 850.39 2114.42 874.48 2114.75 888.3 2114.98
902.78 2115.18 916.07 2115.4 930.75 2115.6 982.33 2115.99 984.38 2115.97
985.89 2115.97 986.37 2115.98 987.36 2115.97 990.07 2115.97 990.47 2115.96
991.25 2115.97 1021.35 2116.08 1037.46 2116.03 1038.35 2116.04 1038.74 2116.05
1040.14 2116.05 1040.6 2116.07 1042.81 2116.07 1043.26 2116.08 1043.74 2116.1
1044.93 2116.11 1046.16 2116.11 1047.38 2116.12 1059.3 2116.18 1142.42 2116.98
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1218.31 2117.34 1233.63 2117.5 1234.84 2117.5 1248.59 2117.6 1254.27 2117.6
1255.65 2117.61 1256.95 2117.61 1288.17 2117.91 1292.48 2118.02 1297.13 2118.05
1309.66 2118.17 1355.26 2118.3 1357.74 2118.32 1433.99 2119.09 1452.91 2119.21

Manning's n Values num= 3
Sta nval Sta n val Sta n Vval
2] .02 268.21 .03 368.35 .04
Bank Sta: Left Right Lengths: Left Channel Right
268.21 368.35 867.85 868.75 869.7
Ineffective Flow num= 2
Sta L StaR Elev Permanent
2] 320 2116.72 F
602 1452.912119.205 F
CROSS SECTION
RIVER: Rancho
REACH: lower RS: 39.12192
INPUT
Description:
Station Elevation Data num= 44
Sta Elev Sta Elev Sta Elev Sta
0 2105.71 1.85 2105.51 36.31 2105.9 44.11
56.25 2107.22  79.97 2107.55 82.1 2107.56 122.23
127.25 2107.8 131.64 2107.87 148.17 2108.09 150.04
156.77 2107.57 157.79 2107.45 191.16 2108.18 191.98
205.06 2108.26 206.22 2108.14 240.76 2107.7 244.83
247.89 2108.15 249.58 2108.63 272.79 2108.58 276.02
374.18 2109.04 452.12 2108.85 455.53 2108.85 477.25
535.62 2108.84 542.49 2108.81 546.85 2108.68 595.4
672.43 2108.21 758.2 2108.98 804.11 2109.11 810.18
Manning's n Values num= 3
Sta nval Sta nval Sta nval
0 .02 150.04 .03 244.83 .04
Bank Sta: Left Right Lengths: Left Channel Right
150.04 244.83 43.37  41.89 37.51
Ineffective Flow num= 2
Sta L StaR Elev Permanent
0 150.04 2111.76 F
248.08 810.18 2112 F
SUMMARY OF MANNING'S N VALUES
River:Rancho
Reach River Sta. nl n2
lower 17703.33 .02 .03
lower 17497 .06 .02 .03
lower 17173.04 .02 .03
lower 16542.69 .02 .03
lower 16236.51 .02 .03
lower 15706.68 .02 .03
lower 15499.54 .04 .03
lower 15031.36 .02 .03
lower 14411.04 .02 .03
lower 13841.4 .02 .03
lower 13754.98 .02 .03
lower 13533.66 .02 .03
lower 13400 Culvert
lower 13376.99 .02 .03
lower 13038.48 .02 .03
lower 12931.09 .02 .03
lower 12719.33 .02 .03
lower 12700 Culvert
lower 12609.91 .02 .03
lower 12394.78 .02 .03
lower 12380 Culvert
lower 12306.29 .02 .03
lower 12237.41 .02 .03
lower 12152.03 .02 .03
lower 12100 Culvert
lower 12055.63 .02 .03
lower 11687.51 .02 .03
lower 11615 Culvert
lower 11608.09 .02 .03
lower 11482.64 .02 .03
lower 11346.39 .02 .03
lower 11200 .02 .03
lower 10302.11 .02 .03
lower 9875.193 .02 .03
lower 9730.641 .02 .03

Coeff Contr.

Elev
2106.98
2107.65
2108.41

2108.2
2107.7
2108.56
2108.78
2108.27
2109.16

Coeff Contr.

n3

.04
.04
.04
.03
.04
.04
.03
.04
.02
.04
.04
.04

.04
.04
.04
.04

.04
.04

.04
.04
.04

.04
.04

.04
.04
.04
.04
.04
.04
.04

Expan.
1 .3

Sta
48.42
126.
1
195.74
246.34
280.86
479.
620.

Elev
2107.1
2107.79
2108.43
2108.39
2107.69
2108.55
2108.8

22 2108.18

Expan.
.1 .3
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lower 9032
lower 8935
lower 8765
lower 7977
lower 7607
lower 7469
lower 7405
lower 7400
lower 7280
lower 7255
lower 7190
lower 6800
lower 6584
lower 5890
lower 5790
lower 5701
lower 5680
lower 5560
lower 4255
lower 2839
lower 1723
lower 907.9
lower 39.12
SUMMARY OF REACH LENGTHS
River: Rancho

Reach River
lower 17703.
lower 17497.
lower 17173.
lower 16542.
lower 16236.
lower 15706.
lower 15499.
lower 15031.
lower 14411.
lower 13841.
lower 13754.
lower 13533,
lower 13400
lower 13376.
lower 13038.
lower 12931.
lower 12719.
lower 12700
lower 12609.
lower 12394.
lower 12380
lower 12306.
lower 12237.
lower 12152
lower 12100
lower 12055
lower 11687
lower 11615
lower 11608
lower 11482
lower 11346
lower 11200
lower 10302
lower 9875
lower 9730
lower 9032
lower 8935
lower 8765
lower 7977
lower 7607
lower 7469
lower 7405
lower 7400
lower 7280
lower 7255
lower 7190
lower 6800
lower 6584
lower 5890
lower 5790
lower 5701
lower 5680
lower 5560
lower 4255
lower 2839
lower 1723

Sta.

33

29
41
.03

.63
.51

.02
.02
.02
.02
.02
.02
Culvert
.02
.02
Culvert
.02
.02
.02
.02
.02
Culvert
.02
.02
.02
.02
.03
.02
.02

Left

207.42

88.44
Culvert
68.05
85.77
97.09
Culvert
368.12
79.27
Culvert
125.7
138.85
146.39
897.89
426.91

100
110
Culvert

120
1308.86
1414.64
1115.34
815.8

.03
.03
.03
.03
.03
.03

.03
.03

.03
.03
.03
.03
.03

.03
.03
.03
.03
.03
.03
.03

Channel

205.22
324.72

630.4
306.18
529.83
207.14

338.51
107.17
212.15
109.33

214.98

68.95

96.42

368.26
79.37

125.36

169.54
788.36
369.778
138.14
69.2

119.26
90.58

390.14
215.9
694
100
110

120
1305.57
1415.76
1115.82

815.8

Righ

203.

306.

56

222.
156.

338.
106.
214.
108.

213.
88.

69.
85.
95.

368.
79.

119
90

390
21

130
1416
111
815

.04
.04
.04
.04
.04
.04

.04
.04

.04
.04
.04
.04
.04

.04
.04
.04
.04
.04
.04
.04

t

9.7

.58
.76

.14
5.9
694
100
110

120
2.7
.72
6.3
.85
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lower
lower

907.9
39.12

108
192

867.85

43.37

868.75
41.89

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS

River:

lower
lower
lower
lower
lower
lower
lower
lower
lower
lower
lower
lower
lower
lower
lower
lower
lower
lower
lower
lower
lower
lower
lower
lower
lower
lower
lower
lower
lower
lower
lower
lower
lower
lower
lower
lower
lower
lower
lower
lower
lower
lower
lower
lower
lower
lower
lower
lower
lower
lower
lower
lower
lower
lower
lower
lower
lower
lower

Rancho

Reach River

17703.
17497.
17173.
16542.
16236.
15706.
15499.
15031.
14411.
13841.
13754.
13533.

13400

13376.
13038.
12931.
12719.

12700

12609.
12394.

Sta.

33

Contr.

Culvert

RPRRERRRRPRPRRERRRRPR

P RRR

Culvert

-

Culvert

Culvert

Culvert

Culvert

RPRRERRPRRERRRERRRERRERRBR

-

-

Culvert

-

RRRRR

Culvert

RPRRERRRPRR

Expan.

WWWwwwwwwwwww

wwww

WWwWwWwwwwwwwwww w w

w w

wWwwww

WwWwwwwww

869.7
37.51

lowranch©82806.rep
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HEC-RAS Plan: Plan 01 River: Rancho Reach: lower
Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

lower 17703.33 Effective 966.00 2252.85 2256.24 2255.08 2256.42 0.001488 3.44 280.95 379.06 0.39
lower 17703.33 Proposed 761.00 2252.85 2255.20 2254.90 2255.54 0.005636 4.68 162.71 378.37 0.69
lower 17497.06 Effective 966.00 2252.91 2256.07 2254.67 2256.21 0.000694 2.76 324.07 760.83 0.28
lower 17497.06 Proposed 360.00 2252.91 2255.02 2253.95 2255.07 0.000525 1.82 195.63 759.89 0.23
lower 17173.04 Effective 1207.00 2252.60 2255.83 2254.40 2255.92 0.000964 2.77 521.49 469.65 0.31
lower 17173.04 Proposed 439.00 2252.60 2254.82 2253.84 2254.86 0.000751 1.71 289.35 402.99 0.25
lower 16542.69 Effective 2037.00 2252.54 2255.15 2253.97 2255.28 0.001051 2.49 719.90 1077.00 0.32
lower 16542.69 Proposed 830.00 2252.54 2253.88 2253.32 2253.99 0.002061 1.70 320.90 906.14 0.37
lower 16236.51 Effective 2121.00 2250.55 2254.01 2253.67 2254.61 0.005081 6.34 348.85 1379.23 0.72
lower 16236.51 Proposed 723.00 2250.55 2253.03 2252.31 2253.25 0.002904 3.76 193.16 775.94 0.51
lower 15706.68 Effective 2121.00 2249.56 2252.10 2251.56 2252.37 0.003310 4.26 531.91 1127.09 0.56
lower 15706.68 Proposed 723.00 2249.56 2250.97 2250.69 225117 0.005540 3.65 198.27 798.15 0.65
lower 15499.54 Effective 2121.00 2247.74 2250.80 2250.65 2251.35 0.007450 6.09 367.89 649.14 0.82
lower 15499.54 Proposed 723.00 2247.74 2249.65 2249.29 2249.98 0.005826 4.64 155.73 211.57 0.70
lower 15031.36 Effective 1270.00 2244.92 2246.94 2246.94 2247.53 0.009602 5.68 226.93 824.24 0.89
lower 15031.36 Proposed 463.00 2244.92 2246.30 2246.30 2246.63 0.010370 4.79 109.63 792.18 0.88
lower 14411.04 Effective 1499.00 2234.56 2235.90 2236.51 2238.20 0.023239 5.27 173.30 413.59 1.22
lower 14411.04 Proposed 533.00 2234.56 2235.37 2235.85 2237.04 0.022924 3.16 68.01 177.67 1.06
lower 13841.4 Effective 1499.00 2227.56 2230.81 2230.92 2231.36 0.006451 3.67 358.69 876.81 0.69
lower 13841.4 Proposed 533.00 2227.56 2229.87 2229.87 2230.32 0.012495 4.94 100.46 510.43 0.95
lower 13754.98 Effective 1499.00 2223.34 2227.25 2228.52 2230.10 0.028935 13.56 110.58 356.29 1.66
lower 13754.98 Proposed 533.00 2223.34 2226.44 2226.44 2227.29 0.011076 7.40 71.99 343.33 1.00
lower 13533.66 Effective 1499.00 2221.12 2226.01 2226.22 2226.87 0.006444 7.99 244.66 328.08 0.79
lower 13533.66 Proposed 533.00 2221.12 2225.61 2223.49 2225.82 0.001706 3.75 164.55 277.20 0.40
lower 13400 Culvert

lower 13376.99 Effective 1499.00 2218.32 2221.71 2221.71 2222.29 0.010979 8.50 294.69 343.07 1.01
lower 13376.99 Proposed 533.00 2218.32 2220.90 2220.90 2221.31 0.008999 6.49 129.18 238.25 0.88
lower 13038.48 Effective 1499.00 2215.20 2219.11 2217.65 2219.23 0.000880 2.77 542.32 407.69 0.30
lower 13038.48 Proposed 533.00 2215.20 2217.40 2216.96 2217.52 0.003292 2.78 191.77 387.78 0.50
lower 12931.09 Effective 1499.00 2214.47 2219.07 2217.09 2219.15 0.000488 2.33 644.64 490.73 0.23
lower 12931.09 Proposed 533.00 2214.47 2217.26 2216.45 2217.32 0.001015 1.94 275.42 456.22 0.29
lower 12719.33 Effective 1286.00 2212.96 2218.97 2216.66 2219.05 0.000488 3.01 618.77 837.88 0.23
lower 12719.33 Proposed 495.00 2212.96 2217.08 2215.62 2217.15 0.000633 2.67 275.58 476.14 0.25
lower 12700 Culvert

lower 12609.91 Effective 1286.00 2212.90 2218.38 2218.38 2219.02 0.003699 7.21 246.44 769.40 0.57
lower 12609.91 Proposed 495.00 2212.90 2216.46 2215.52 2217.14 0.004670 6.58 75.25 345.96 0.62
lower 12394.78 Effective 1286.00 2211.85 2217.55 2216.89 2217.96 0.002984 4.63 256.03 500.99 0.52
lower 12394.78 Proposed 495.00 2211.85 2215.32 2214.57 2216.06 0.005276 6.92 71.55 291.65 0.68
lower 12380 Culvert

lower 12306.29 Effective 1286.00 2211.78 2216.51 2216.51 2217.23 0.004093 7.42 212.32 334.49 0.65
lower 12306.29 Proposed 495.00 2211.78 2214.16 2214.16 2215.21 0.011111 8.20 60.35 121.01 0.99
lower 12237.41 Effective 1286.00 2211.64 2213.66 2214.46 2216.39 0.038309 13.24 97.13 319.49 1.82
lower 12237.41 Proposed 495.00 2211.64 22138.05 2213.32 2214.07 0.026048 8.14 60.84 314.34 1.40
lower 12152.03 Effective 1286.00 2209.00 2215.41 2212.63 2215.67 0.000899 4.31 347.93 318.48 0.33
lower 12152.03 Proposed 495.00 2209.00 2213.03 2211.13 2213.19 0.000963 3.28 151.10 191.82 0.32
lower 12100 Culvert

lower 12055.63 Effective 1286.00 2208.80 2214.13 2212.33 2214.56 0.001706 5.28 252.65 257.57 0.45
lower 12055.63 Proposed 495.00 2208.80 2212.80 2211.05 2212.94 0.000839 2.95 167.89 196.08 0.30
lower 11687.51 Effective 1286.00 2209.38 2212.95 2212.95 2213.59 0.004292 6.91 226.25 383.86 0.67
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HEC-RAS Plan: Plan 01

River: Rancho Reach: lower (Continued)

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

lower 11687.51 Proposed 495.00 2209.38 2212.21 2211.08 2212.47 0.002011 4.07 127.20 274.90 0.44
lower 11615 Culvert

lower 11608.09 Effective 1441.00 2209.13 2212.63 2212.63 2213.07 0.003566 6.15 343.31 608.83 0.62
lower 11608.09 Proposed 742.00 2209.13 2211.76 2211.76 2212.40 0.006347 6.56 126.35 344.12 0.78
lower 11482.64 Effective 1441.00 2207.34 2211.77 2211.65 2212.43 0.004208 6.98 272.64 552.63 0.68
lower 11482.64 Proposed 742.00 2207.34 2211.40 2210.02 2211.68 0.001914 4.35 202.59 460.80 0.45
lower 11346.39 Effective 1441.00 2204.60 2210.98 2210.98 2211.62 0.008873 6.63 229.98 264.22 0.85
lower 11346.39 Proposed 742.00 2204.60 2208.84 2208.84 2210.94 0.014566 11.63 63.79 15.08 1.00
lower 11200 Effective 1418.00 2204.91 2210.28 2210.06 2210.66 0.002352 5.91 320.49 303.54 0.49
lower 11200 Proposed 1.00 2204.91 2205.29 2205.09 2205.29 0.000481 0.36 2.82 14.90 0.14
lower 10302.11 Effective 1418.00 2203.87 2207.04 2207.04 2207.58 0.005421 5.92 284.67 540.98 0.72
lower 10302.11 Proposed 1.00 2203.87 2204.25 2204.15 2204.27 0.005210 1.17 0.86 139.14 0.47
lower 9875.193 Effective 1418.00 2201.63 2202.53 2202.81 2203.45 0.021433 6.10 193.28 418.89 1.22
lower 9875.193 Proposed 1.00 2201.63 2201.48 2201.47 2201.50 0.008280 1.16 74.24 0.00
lower 9730.641 Effective 1418.00 2200.13 2201.70 2201.70 2202.20 0.010336 5.77 252.08 446.26 0.92
lower 9730.641 Proposed 1.00 2200.13 2200.23 2200.20 2200.24 0.008903 0.70 1.43 65.85 0.51
lower 9032.391 Effective 1418.00 2195.93 2198.15 2197.67 2198.38 0.001975 3.13 500.11 640.67 0.42
lower 9032.391 Proposed 1.00 2195.93 2195.91 2195.88 2195.92 0.004521 1.08 205.45 0.00
lower 8935.525 Effective 1418.00 2194.85 2197.15 2197.15 2197.99 0.006921 5.68 204.71 354.72 0.79
lower 8935.525 Proposed 1.00 2194.85 2194.99 2194.99 2195.03 0.028695 1.54 0.65 180.98 0.97
lower 8765.933 Effective 1418.00 2193.03 2195.54 2195.54 2196.26 0.007118 5.82 230.58 413.61 0.80
lower 8765.933 Proposed 63.00 2193.03 2194.08 2193.80 2194.12 0.002182 1.56 39.86 265.70 0.37
lower 7977.189 Effective 1150.00 2188.38 2191.07 2190.98 2191.39 0.004593 4.88 254.76 414.67 0.64
lower 7977.189 Proposed 150.00 2188.38 2190.10 2190.10 2190.38 0.007309 4.52 37.69 211.76 0.75
lower 7607.411 Effective 1097.00 2183.56 2187.86 2187.86 2189.05 0.008677 8.76 126.62 141.42 0.95
lower 7607.411 Proposed 1.00 2183.56 2183.65 2183.78 2185.65 3.275700 11.36 0.09 1.94 9.39
lower 7469.225 Effective 1097.00 2181.60 2187.19 2184.88 2187.56 0.001486 4.95 228.07 148.42 0.42
lower 7469.225 Proposed 1.00 2181.60 2181.75 2181.64 2181.76 0.000329 0.25 4.00 27.24 0.11
lower 7405 Culvert

lower 7400 Effective 1097.00 2180.49 2184.77 2183.81 2185.53 0.003961 7.00 156.72 83.09 0.65
lower 7400 Proposed 1.00 2180.49 2180.53 2180.53 2180.54 0.033006 0.97 1.03 29.23 0.91
lower 7280.748 Effective 1097.00 2179.13 2184.82 2182.41 2185.16 0.001283 4.70 24413 136.98 0.39
lower 7280.748 Proposed 1.00 2179.13 2179.64 2179.28 2179.64 0.000041 0.13 7.74 29.89 0.04
lower 7255 Culvert

lower 7190.137 Effective 478.00 2178.06 2181.49 2180.46 2181.80 0.002569 4.52 105.80 42.75 0.51
lower 7190.137 Proposed 1.00 2178.06 2179.64 2178.20 2179.64 0.000000 0.03 35.27 33.40 0.00
lower 6800 Effective 478.00 2178.27 2179.95 2179.95 2180.38 0.005551 3.1 103.02 270.29 0.62
lower 6800 Proposed 81.00 2178.27 2179.05 2179.05 2179.24 0.009752 2.81 23.73 204.18 0.75
lower 6584.101 Effective 278.00 2173.84 2175.08 2175.08 2175.49 0.009484 3.66 57.27 242.08 0.79
lower 6584.101 Proposed 1.00 2173.84 2173.97 2173.97 2174.00 0.020564 1.09 0.73 119.37 0.78
lower 5890 Effective 278.00 2163.26 2166.85 2166.91 2167.85 0.012726 8.02 34.64 105.99 1.04
lower 5890 Proposed 1.00 2163.26 2164.51 2163.64 2164.51 0.000046 0.24 4.25 92.35 0.05
lower 5790 Effective 278.00 2162.42 2165.90 2163.95 2166.02 0.000773 2.76 100.81 120.09 0.28
lower 5790 Proposed 1.00 2162.42 2164.51 2162.45 2164.51 0.000000 0.02 57.23 115.90 0.00
lower 5701 Culvert

lower 5680 Effective 278.00 2161.92 2164.43 2163.45 2164.67 0.002336 3.98 69.89 11717 0.46
lower 5680 Proposed 1.00 2161.92 2164.51 2161.96 2164.51 0.000000 0.01 72.41 117.42 0.00
lower 5560.176 Effective 125.00 2160.92 2163.71 2163.57 2164.25 0.009556 5.88 21.25 101.48 0.87
lower 5560.176 Proposed 141.00 2160.92 2163.72 2163.69 2164.40 0.011998 6.60 21.36 101.52 0.97




HEC-RAS Plan: Plan 01

River: Rancho

Reach: lower (Continued)

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
lower 4255.943 Effective 123.00 2147.30 2148.18 2148.18 2148.44 0.015748 4.05 30.37 173.70 0.98
lower 4255.943 Proposed 138.00 2147.30 2148.29 2148.23 2148.51 0.012121 3.73 37.04 182.30 0.87
lower 2839.724 Effective 123.00 2131.06 2131.68 2131.58 2131.77 0.007679 2.47 50.16 375.87 0.66
lower 2839.724 Proposed 138.00 2131.06 2131.65 2131.61 2131.79 0.011482 2.92 47.59 373.72 0.81
lower 1723.771 Effective 322.00 2118.38 2119.97 2119.88 2120.15 0.011856 3.66 98.14 580.83 0.86
lower 1723.771 Proposed 364.00 2118.38 2120.05 2119.93 2120.22 0.009974 3.61 111.86 590.10 0.81
lower 907.9108 Effective 301.00 2112.54 2112.82 2112.55 2112.90 0.006752 135.82 561.75 0.00
lower 907.9108 Proposed 15.00 2112.54 2112.09 2112.01 2112.11 0.008325 14.82 340.49 0.00
lower 39.12192 Effective 301.00 2107.45 2109.02 2108.60 2109.14 0.003003 2.86 106.23 756.11 0.48
lower 39.12192 Proposed 15.00 2107.45 2108.02 2107.87 2108.04 0.003005 1.03 14.67 205.09 0.38
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BACK OF CURB

Bearing Table

No. Bearing Distance

L1 [N 533312" E| 129.52

L2 [N 53°33'12" E| 259.67

L3 [N 533312" E| 249.67"

L4 ]S 362648” E| 17.47

L5 [N 533312" E 59.67

L6 [N 533312" E 47.007

L7 [N 885530" E 7812

L8 [N 533312" E 62.82°

L9 [N 533312 E| 116.14

ALPHA ENGINEERING ASSUMES NO RESPONSIBILITY FOR EXISTING UTIITY LOCATIONS AND ELEVATIONS. THE UTILITIES SHOWN ON THIS LIOIN 533312" 201

DRAWINGS HAVE BEEN PLOTTED FROM THE BEST AVAILABLE INFORMATION. IT IS, HOWEVER, THE CONTRACTOR'S RESPONSIBILITY TO FIELD 5 — ¥

VERIFY THE LOCATION AND ELEVATION OF ALL UTILITES PRIOR TO THE COMMENCEMENT OF ANY CONSTRUCTION. CONTRACTOR TO FIELD L11|N 533312" E 28.13

5 JER AL SXSTNG STE CONATONS FRCR 10 CONSTRUCTON, 1 4 COULCT DXSTS BEINEEN WAL IS SHOWS ON THESE DRAMNG L12[N 5333127 £ 46.37

Y ' ’ L13|N 50°00'20” E| 132.22

B L14|N 57°06'04” E| 123.09

2z L15]S 5336’43 W] 100.36

S L16 [N 53°45'47" E| 101.96

L17|N 533312" £ 17.95

L18[N 52°39'55" E | 129.05

L19 [N 5426’29” E| 128.28’

L20|N 53'3524" E 18.72

L21[N 5519'38" E 6.19

L22[N 533312" E 75.227

LOCATION MAP NUNDATED B J00-YEAR FLOOD WIH NO BASE. FLOGD ELEVATIONS DETERMNED. —  ~  F o | oor TR AEAS [23[N 36726748” W| 200.00’

L24 N 53°3312" E 43.22

2 L25]|S 51°46'46° W 6.19°

9 L26|N 36726'48" W| 15.00’

g L27|N 533312" E 20.00”

G L28|N 885530" E| 470.57
2
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24827

BACK OF CURB

FOR CONTINUATION SEE SHEET G3

Curve Table
No. | Radius Delta Length[Tangent
C1[100.007] 3522'18" | 61.74"| 31.89’
Cc2 4.00'[180°00°007[ 12.57" 0.00
C3 | 65.00"] 27°00'44” | 30.64'| 15.61°
C4 | 10.00'[1565510" | 27.39"| 48.98’
C5 | 25.537] 81°3126" [ 36.33"| 22.01"
C6 | 10.00°[12652127| 22.14’[ 20.00°
C7 | 25.00] 563°07°48" | 23.18"| 12.50
C8 | 12.067] 41°51744" 8.81" 4.61
C9 | 24.507] 56°38°'38" | 24.22"| 13.20°
C10] 10.007[134°09'45"[ 23.42"| 23.65
C11] 25.00°[ 90°00°00” [ 39.27’[ 25.00°
C12[100.00"| 06°08’36™ | 10.72 5.37
C13[320.337] 10°48'05” | 60.39'[ 30.28
C14| 6.00'[180°00°00"] 18.85’ 0.00
C15]100.00°| 21°33'55” | 37.64'| 19.04
C16]100.007] 12°00'55" | 20.97"] 10.52"

BENCHMARK

CITY OF LAS VEGAS BENCHMARK NO. 1LV0012S4 RIVET &
PLATE IN TOP OF CURB, NORTHEAST RETURN OF CHEYENNE

& MICHAEL WAY.

ELEVATION 686.1680 METERS.

FEET) NAVD 1988 DATUM

(2251.203 U.S. SURVEY

METERS x (3937/1200) = U.S.SURVEY FEET
1. THE ELEVATIONS SHOWN HEREON ARE BSED ON FEET.

BASIS OF BEARING

SOUTH 36°26'48" EAST, BEING THE BEARING OF THE
CENTERLINE OF US HWY 95 (RANCHO DRIVE) AS
SHOWN BY A MAP ON FILE IN THE OFFICE OF THE
CLARK COUNTY, NEVADA RECORDER AS FILE 28,

PAGE 83 OF PARCEL MAPS.

GRAPHIC SCALE

CONSTRUCTION NOTES:

@R RGO PEEPEEEEO

CONSTRUCT "A™ TYPE CURB PER CC STD DWG NO. 219

CONSTRUCT "L” TYPE CURB AND GUTTER PER CC STD DWG NO 216

CONSTRUCT 2" CONCRETE VALLEY GUTTER, SEE DETAIL SHEET SECTION VG/GD2

CONSTRUCT 4’ WIDE CONCRETE PAN FOR DRAINAGE OVERFLOW FROM EX TONOPAH PLAZA
CONSTRUCT 2° CONCRETE CURB OPENING OR CHANNEL, SEE DETAIL SHEET SECTION 2VG/GD2 TYPICAL.

CONSTRUCT 4" CONCRETE VALLEY GUTTER , SEE DETAIL SECTION
CONSTRUCT 8’ CONCRETE VALLEY GUTTER PER USDCCA DWG NO 228
CONSTRUCT HC RAMP CASE | PER CLV STD DWG NO 235.

A=B=80

CONSTRUCT SIDEWALK UNDERDRAIN PER CLV STD DWG NO 236.

CONSTRUCT 6’ CHAIN LINK FENCE AT PROPERTY LINE ADJACENT TO LOT 2

RELOCATE UTILITY POLE
PROPOSED PYLON SIGN, ONE COLUMN

CONSTRUCT 8" HIGH SCREEN WALL AT PROPERTY LINE ADJACENT TO PHASE 1 OF LOT 1
CONSTRUCT APPROXIMATELY 115 LF OF WALL. DO NOT BUILD WALL ACROSS DRIVEWAY.
WROUGHT IRON FENCE TO BE INSTALLED AS SHOWN ADJACENT TO ALLEY

ADD 3 ADDITIONAL COURSES OF BLOCK TO EXISTING 6 SCREEN WALL

SAWCUT A MIN. 12° INTO EXISTING EDGE OF PAVEMENT ALONG PROPOSED DECELERATION
LANE AND CROSS GUTTER AT PRIVATE ACCESS ENTRANCE

"I CERTIFY THAT THIS GRADING PLAN IS IN CONFORMANCE WITH THE APPROVED DRAINAGE

ON, FILE W1 TY OF LAS
-

STEPHEN F. CREVOISERAT, PE.  #13689

AS FOR THIS PROJECT.”

.20 00
DATE

LANDSCAPE NOTE:

SEE LANDSCAPE PLANS FOR ALL INTERIOR
SIDEWALK LOCATIONS WITHIN ONSITE
PLANTER AREAS AND FOR ALL IRRIGATION
CONNECTIONS TO PRIVATE ONSITE MAIN.

LEGEND - GRADING

FUTURE IMPROVEMENTS
EX. IMPROVEMENTS
BLOCK RETAINING WALL
BLOCK WALL

EXIST BLOCK WALL

INDEX CONTOUR
INTERMEDIATE CONTOUR
SEWER EASEMENT
MATCHLINE

DRAINAGE EASEMENT
FLOOD ZONE DESIGNATION
FINISH FLOOR

LIMITS OF INUNDATION
CENTERLINE

RIGHT OF WAY

PHASE LINE
PROPERTY/LOT LINE

FLOW LINE —_ =

FF=99.99

NOTICE!

EXISTING UTILITIES ARE SHOWN
ON PLANS FOR THE CONVEN—
IENCE OF THE CONTRACTOR
ONLY. THE CONTRACTOR IS
RESPONSIBLE FOR THE PRO-—
TECTION OF ALL UTIUTEES.

THE ENGINEER BEARS NO RES—
PONSIBILITY FOR UTILTIES NOT
SHOWN OR SHOWN INCORRECTLY.

TING UNDERGROUND

A
UNUTES. IT'S COSTLY.

BEFORE YOU

Dlg

1-800-227-2600
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VIEW NAME: G2

FILE NAME: 914635IP

BENCHMARK
CITY OF LAS VEGAS BENCHMARK NO. 1LV001254 RIVET &
PLATE IN_TOP OF CURB, NORTHEAST RETURN OF CHEYENNE
& MICHAEL WAY.
ELEVATION 686.1680 METERS. (2251.203 U.S. SURVEY
FEET) NAVD 1988 DATUM
METERS x (3937/1200) = U.S.SURVEY FEET
/ . 4 . 1. THE ELEVATIONS SHOWN HEREON ARE BSED ON FEET.
BASIS OF BEARING
SOUTH 36726'48" EAST, BEING THE BEARING OF THE
CENTERLINE OF US HWY 95 (RANCHO DRIVE) AS
SHOWN BY A MAP ON FILE IN THE OFFICE OF THE
CLARK COUNTY, NEVADA RECORDER AS FILE 28,
PAGE 83 OF PARCEL MAPS.
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< (D) CONSTRUCT "A" TYPE CURB PER CC STD DWG NO. 219 m m
LOT LINE D (2 CONSTRUCT "L" TYPE CURB AND GUTTER PER CC STD DWG NO 216 Q.‘
Z @ CONSTRUCT 2' CONCRETE VALLEY GUTTER, SEE DETAIL SHEET SECTION VG/GD2 » l
JRAINAGE SWALE — @ CONSTRUCTION 10° WIDE CONCRETE PAN FOR DRAINAGE OVERFLOW FORM EX TONOPAH PLAZA Q
|— (3 CONSTRUCT 2' CONCRETE CURB OPENING OR CHANNEL, SEE DETAIL SHEET SECTION 2VG/GD2 TYPICAL.
Z (®) CONSTRUCT 4’ CONCRETE VALLEY GUTTER , SEE DETAIL SECTION
O (? CONSTRUCT 8' CONCRETE VALLEY GUTTER PER USDCCA DWG NO 228
CONSTRUCT HC RAMP CASE | PER CLV STD DWG NO 235.
( > A=B=80
(9 CONSTRUCT SIDEWALK UNDERDRAIN PER CLV STD DWG NO 236.
TN
\’% 28 % \{’; {ASE ON m (@ CONSTRUCT 6' CHAIN LINK FENCE AT PROPERTY LINE ADJACENT TO LOT 2 2>
, O () RELOCATE uTUITY POLE < - -l
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§ WIDE LANDSCAPE ARER L __ = CONSTRUCT APPROXIMATELY 115 LF OF WALL. DO NOT BUILD WALL ACROSS DRIVEWAY. [0} Okl
N EX 6 SCREEN WAL WROUGHT IRON FENCE TO BE INSTALLED AS SHOWN ADJACENT TO ALLEY 2 - E g:
2 EXISTING COUNTRY &+ (i) ADD 3 ADDITIONAL COURSES OF BLOCK TO EXISTING 6' SCREEN WALL E =2 co
AT LANE SUBDIVISION- =~ <O >
™ ChV DWG#1 07Y-4355-1 (@ SAWCUT A MIN. 12" INTO EXISTING EDGE OF PAVEMENT ALONG PROPOSED DECELERATION » =
il \ iy (FF=29.93) T LANE AND CROSS GUTTER AT PRIVATE ACCESS ENTRANCE o©
f (FF=30.23) | . =9 | o
i 1 N
.
1
bt , ! LEGEND - GRADING
b— j i ! &) : . / - i : FUTURE IMPROVEMENTS E
| - EX. IMPROVEMENTS ~ - ——————~—
LANDSCAPE NOTE: & feme w gl gl s
BLOCK WALL O ——— (l‘ (lj (1‘
SEE LANDSCAPE PLANS FOR ALL INTERIOR P i B B
BACK OF CURB BACK OF CURB SIDEWALK LOCATIONS WITHIN ONSITE EXIST BLOCK WALL & 4 &
Beoring Table Curve Table PLANTER AREAS AND FOR ALL IRRIGATION INDEX CONTOUR — oy el .
No. Bearing Distance No. | Radius Delta Length]Tangent CONNECTIONS TO PRIVATE ONSITE MAIN. e~ — <?
11 [N 533312" E] 129.52 C1]100.00°] 3522°18" | 61.74| 31.89 INTERMEDIATE CONTOUR R
L2 53'3312" E| 259.67 C2| 4.00'[180°00°00"] 12.57']  0.00 SEWER EASEMENT —— -
L3 2" E| 249.67 C3 | 65.00'] 27°00744” [ 30.64°] 15.61" MATCHUNE
L4 |S 8" E 17.47 C4 | 10.00'[156'55'10" | 27.39’| 48.98’
L5 | N 2" E| 5967 C5 | 25.53°| 81°31°26" | 36.33’| 22.01 DRAINAGE EASEMENT ~ =======eeaecee
ALPHA ENGINEERING ASSUMES NO RESPONSIBILITY FOR EXISTING UTILITY LOCATIONS AND ELEVATIONS. THE UTILITIES SHOWN ON THIS L6 | N 2" E 47.00 C6 10.00°[126°5212" [ 22.14’| 20.00"
DRAWINGS HAVE BEEN PLOTTED FROM THE BEST AVAILABLE INFORMATION. IT IS, HOWEVER, THE CONTRACTOR'S RESPONSIBILITY TO FIELD 7 0" E 7812 C7 2500 | 5307 48" | 23 18' 12.50 FLOOD ZONE DESIGNATION s
VERIFY THE LOCATION AND ELEVATION OF ALL UTILITIES PRIOR TO THE COMMENCEMENT OF ANY CONSTRUCTION. CONTRACTOR TO FIELD = T 6287 G oe T arsae T 881 267 FINISH FLOOR FF=99.99
VERIFY ALL EXISTING SITE CONDITIONS PRIOR TO CONSTRUCTION. IF A CONFLICT EXISTS BETWEEN WHAT IS SHOWN ON THESE DRAWING L8 ot 82, 06 1 410144 .01 : :
AND WHAT EXISTS IN THE FIELD, THE CONTRACTOR IS TO NOTIFY THE ARCHITECT OR ENGINEER IMMEDIATELY. L9 2" E| 116.14 C9 | 24.50| 56°38' 38" | 24.22 13.20 LIMITS OF INUNDATION ————
110 27E] 297 C10]10.00°[134°09°45" [ 23.42'[ 23.65 CENTERLINE
L1 2" E 28.13"] C11] 25.00"| 90°00°00” [ 39.27°| 25.00"
L12 3 2" E 46.32" C12[100.007[ 06°08™36" | 10.72" 5.37 RIGHT OF WAY
L13 50°0020" E 32.22 C13[320.33’| 10°48'05” [ 60.39"| 30.28" PHASE LINE —-_—— ==
L14 [N 57°06'04" £ 123.09'] Cl4]| 6.00°[180°00°'00°] 18.85'| _ 0.00" PROPERTY/LOT LINE
LI5S 53°36'43” W 00.36 C15[100.007[ 21°33'55” [ 37.64’| 19.04"
L16 [N 53°45'47" E| 101.96" C16]100.00"] 12°00’55” [ 20.97°"] 10.52°
L17[N 53°3312" E 17.95"
L18 52'39:55: El 129. 35: AVOID CUTTING UNDERGROUND
L19 [N 5426'29” E | 128.28 NOTICE! UTUTES. TS COSTLY.
L20[N 53'3524" E| 18.77
L21 5519°38" E 6.19 EXISTING UTIUTIES ARE SHOWN
L22 [N 53°33"12" E| 75.22 ON PL&S ;gnc&tmcgd&u-
[23[N 367267487 W| 200.00" o O RO, BEFORE YOU
ZONE X AREA IS DETERMINED TO BE OUTSIDE 500—YEAR FLOODPLAIN. ZONE A AREA IS A SPECIAL FLOOD HAZARD AREAS L24 | N 53'3312" E| 43.22 FOR THE PRO—
INUNDATED BY 100-YEAR FLOOD WITH NO BASE FLOOD ELEVATIONS DETERMINED. L25]|S 51°46'46" W 6.19" TECTION OF ALL UTILITES. l’ SHEET
L26 [N 3626"48” W| 15.00° THE ENGINEER BEARS NO RES—
LOCATION MAP (27] N 5333127 E | 20.00" PONSIBITY FOR UTILTEES NOT " 09222
L28|N 88°5530" E| 470.57 1-800-227-2600
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BASIS OF BEARINGS

THE BEARING OF S 354'53" £ BEING THE CENTERLINE
OF RANCHO ROAD AS SHOWN ON FILE 60, PAGE 68 OF
SHIP 20 SOUTH, RANGE 60 EAST, M.D.M.,
ON FILE IN THE CLARK COUNTY RECORDER'S OFFICE,
CLARK COUNTY, NEVADA.

BENCHMARK

BM 7CO1-18w4, PG 20-61

—NWA, CITY OF LAS VEGAS, VERTICAL
CONTROL BOOK. RIVET AND PLATE IN

IN TOP OF CURB, NE CORNER 5' NORTH
SCF)A%ADIUS AT DECATUR BLVD. AND RANCHO

ELEVATION=2209.80" (673.5492 M)
N.A.V.D. 1988

OWNER/DEVELOPER

RANCHO QASIS, LTD.

C/0 CHARLES AND PHYLIS HAYES
2991 NORTH RANCHO DRIVE

LAS VEGAS, NEVADA 89130

LEGAL DESCRIPTION

BEING A PORTION OF THE NORTHEAST QUARTER (NE 1/4)

OF SECTION 13, TOWNSHIP 20 SOUTH, RANGE 60 EAST,

M.D.M., CITY OF LAS VEGAS, NEVADA, CLARK COUNTY, NEVADA,
APN: 138-13-601-002

125.0'
" A.C. PAVEMENT
9«'} LAY ¢
R/W GRADE 62.5' 62.5' R/W
6 42y \S't < 54.5° 545’ 2y 6

RANCHO DRIVE -

SAWCUT, REMOVE
AND REPLACECA.C. |

MATCH EX. A i fgilsvgws%#'c'

PRIME COAT

4" MIN. TYPE Il GRAVEL BASE

9" MIN. TYPE | GRAVEL BASE

"L"TYPE CURB & GUTTER PER STD. DWG. 216 (TYP)
5" MIN. TYPE Il GRAVEL BASE (TYP)

4" CONC. SIDEWALK PER STD. DWG. 234 (TYP)

N.D.O.T. RIGHT-OF-WAY

STA.
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LEGEND

PROPERTY LINE
STREET CENTERLINE
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/ ——  —— RIGHT OF WAY ;
— — —— SETBACK LINE i
. - -#——#——r- SAWCUT LINE 5
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l —— —— EXIST. CONC. SIDEWALK
9 __ 007~ _ EXIST. CONTOUR LINE
g (00.00). EXIST. ELEVATION
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o EXIST. SS MANHOLE
oD EXIST. STREET LIGHT
o PP~  POWER POLE
—_—W WATER LINE
sertl NN RO ——W~——— EXISTING WATER LINE
north —— SS—— SEWER LINE
SNE @ ——§S=~=—= EXISTING SEWER LINE
——SD-—~ EXIST. STORM DRAIN
VICINITY MAP: ——G=——— EXISTING GAS LINE
e — = T==—=— EXISTING TELEPHONE CABLE
—~~UGP~-—~ EXISTING UNDERGROUND POWER LINE
=] DROP INLET ( D.I. )
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——8" SS—— SEWER MAIN
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SS CLEANOUT
HANDICAPPED PARKING

NEW AC SECTION

PAINTED RED CURB
ENISTIG MIDIFICATION T0 NDOT TYPE
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REVISIONS
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36"
FINISH GRADE FLOWLINE 1-1/2" FINISH GRADE gr\}
OF ASPHALT BELOW LIP 2" OF ASPHALT Pl
BELOW EOP VARIES =
SEE PLAN BACK OF CURB y 0 i : 2
q it [Te) =
; _/ QQP\/ 73\1‘ — 2 < o
o 05 % w
05 ——
—) | =TT RS o .
\x \ . . N\ ’%\ ﬁ"R a. ° . < ©
\ \ - \ _ . AR
7N \\/ AN ,/ ., /\ Sanat «
7N /»'\////\’\///./ wwwww K |
6" CONC. SLAB T CLASS "B" in
SCARIFY AND COMPACT W/ #4 @ 18" O.C.EW. o _}HN‘SH GRADE CONCRETE = #4 BAR REQUIRED IN NOSE ONLY
12" EXIST. MATERIAL TO OR 6" X 6' 10 GUAGE ! = ’ =
95% MIN. COMPACTION WELDED WIRE FABRIC == N 25 g CLASS 'B
(ASTM D1557) ¢« e T ' CONGRETE
- "L" TYPE CURB & GUTTER
1]
) DEPRESSED "A" CURB NTS REFER TO USD 216 "A" CURB PRIVATE SECTION
36" WIDE VALLEY GUTTER = — PR
NOTES: 219
WITHIN PAVING AREAS 1. 1" BATTER ON GUTTER FACE OPTIONAL. &
NTS
i
Z
(=]
i
o
>
6 HANDICAP PARKING 6 12 -
T MINIMUMT  SIGN SEE DETAIL | T MINIMUM’] N 12'X18" 18 GA. STEEL BAKED ENAMEL p= = 7))
° INTERNATIONAL HANDICAP SYMBOL. RESERVED ) <[
TWO SIGNS BACK TO BACK PER POST PARKING (O]
AN ] [ 5 2 S
- \ o L\ n =
2" OF AC 41' ROW / /S , T g (/ 2 j £
3" OF AC 60' ROW /" | PARKIN Pk /| PARKIN r¥Y / S 5 BLUE :
" ' 7l PANTED |/ /1 | DIAGONAL 4' WIDE PAINT e § =)
4' WIDE PAINT BLUE " STRIPING @ 24' O.C. 2 G ONLY z
/| BACKROUND E = N i e
‘ 4" TYPE Il BASE = e g $100 MINIMUM FINE r - £
NS ; MINIMUM 12" SCARIFY AND COMPACT . : & g 4
b\//x/\\//\\/ //\ X/\\/ \/\ o N © IF USED BY OTHERS © o el
7 GRGRERARERERK P ORT BY s 2 © NRS 484. o q Z
CONSTRUCT ON-SITE PAVEMENT SECTION PROJECT NO. - , / ' " " 5 ¢ a @
PER GEOTECHNICAL REFORT. I\D/IGTSE’DBE-APPROVED BY LAS VEGAS, NV LABS (L L a4 * i NOTE: 2 § S
. . T N N HANDICAP SYMBOL DETAIL POSTS WITHIN ISLANDS OR BEHIND g g 3 u
ON-SITE ASPHALT CONCRETE VAN ACCESS VAN ACCESS” \ ACCESS AIBLE NTS | b N e E 280
ACCESSIBILITY z p
PAVEMENT SECTION SYMBOL SHALL BE PAINTED YELLOW. < E z r{,:, @
NTS NOTE: SEE DETAIL % 5§ 3E
MAINTAIN A MAXIMUM OF 2% SLOPE IN ANY DIRECTION ON PAVING g mw S>3
WITHIN HANDICAP PARKING SPACES AND PAINTED UNLOADING AREAS. HANDICAP SIGN DETAIL 8 N @ o 2
NTS 8 3 o
TYPICAL ACCESSIBLE PARKING DETAIL -
NTS <
NOTE: 1T
ALL AGGREGATE BASES SHALL BE COMPACTED PER E Q -
GEOTECHNICAL REPORT HTE #17-25526 PRELIMINARY N e
PAVEMENT SECTIONS SHALL BE VERIFIED WITH THE FINAL L o8
PAVEMENT SECTION RECOMMENDATION REPORT (MPSR) S 22
PRIOR TO CONSTRUCTION. IF FINAL PAVEMENT SECTIONS ARE NOTES: > 25
DIFFERENT, A REVISION TO THE IMPROVEMENT PLANS WILL BE 1. PRECAST BUMPER BLOCK TO BE USED - % <
REQUIRED. IN PARKING LOTS ONLY. m = g
2. GROUT HOLE BEFORE DRIVING SPIKE. ﬁ % 2
AFTER DRIVING SPIKE, FILL HOLE WITH
CONCRETE MORTAR AND FINISH
FLUSH WITH TOP
. 1 1" ,‘I/
, 4
) 7y
v v 8 3 -
J N @ z
STEEL WIRE BRIDGE SPIKE
N W W Fi m
1/2" DEFORMED BAR TO STAY 1" 11-3/4 b
"L" TYPE CURB & GUTTER W v . MIN. INSIDE CONCRETE \ on
GROUT fms
v v =1 . o o
v v 02 : : L <
» . | HOLE DETAIL L o
. TOP VIEW 1" €T <
W R sl S sl
3 n X
SIDEWALK z Figy 18 I - - o
h SIDEWALK RAMP AT PARKING ISLAND OR BAY (PRIVATE) FLOWLINE e = P 01 jj 2 <
Q3 N . Ul Ul U
< NTS. p "y FF—g—F3 = o
DUAL SIDEWALK RAMP SIDE WALK RAMP (PRIVATE) SIDEVIEW END VIEW E _
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S
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O ui
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W @ N )L— A . - e \A 49
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\l/ Ul
"L" TYPE CURB W v "A" TYPE CURB OR #3 @ 18" 0.C. EACH WAY B
y "L" TYPE CURB & GUTTER = 3 5
M SEE PLAN 5 2 o =
N b ] n @ - uQJ ('.3
INSTALL TRUNCATED DOMES » U" CHANNEL 2 & S L
PER CCAUSD 235 NTS 7] L o
F T p= 3
N2 % A W i s r s
ax|lioao /( O|far
SIDE WALK RAMP AT ENTRY DRIVEWAY
NTS SIDE WALK RAMP (PRIVATE)

NTS
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4" CONCRETE
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4" TYPE Il
AGGREGATE BASE
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IR SRR S SN

4" TYPE II
AGGREGATE BASE
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36" VALLEY GUTTER
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2.0% MIN
3:1 MAX

"A" TYPE CURB
PER STD DWG #219

NTS

6' SCREEN WALL

"A" TYPE CURB

PER STD DWG #219

LANDSCAPE ROCK
D50=6"
THK=12"

TYPICAL SECTIO

N

NTS

5'SW
- PER STD

DWG #234 24.5'
DRIVE AISLE
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PROJECT DATUM: NORTH AMERICAN VERTICAL DATUM OF 1988 (NAVDSS)
CITY OF LAS VEGAS BENCHMARK: 2LV0013NES (REVISED 2008) I
NAVD88 ELEVATION: 679.739 METERS (2230.11 FEET) L o SIGHT VISIBILITY ZONES:
FOUND RIVET AND PLATE IN THE TOP OF CURB ON THE WEST SIDE OF e Call NO STRUCTURE, WALLS, VEGETATION, OR OBJECT OF ANY
RANCHO AT 3101 RANCHO before you KIND IS PERMITTED OVER TWENTY-FOUR (24) INCHES IN
Underaround HEIGHT (MEASURED FROM THE TOP OF ADJACENT CURB IF
1 70245?7511 CURB EXISTS) WITHIN THE SIGHT VISIBILITY ZONES.
BASIS OF BEARING CLARKCOUNTVT:NADFFICDP;RAHONS EARTHWORK QUANTITIES
GRID NORTH AS DEFINED BY THE CENTRAL MERIDIAN OF THE NEVADA mmml;lgg;%gsgéggmmsym
COORDINATE REFERENCE SYSTEM (NCRS), LAS VEGAS ZONE, NORTH cut FILL NET
AMERICAN DATUM OF 1983; SAID MERIDIAN BEING COINCIDENT WITH Call before you [ 5;9 VoD HTTING OVEREAD 8,336 19.754 11,418
114°58' WEST OF THE GREENWICH MERIDIAN. Avoid cutting underground POWER LINES. 175 COSTLY. CUBIC YARDS CUBICYARDS | CUBIC YARDS (FILL) SIDEWALK RAMPS TABLE
tilty lines. It's costly.
LINEAR UNIT: US SURVEY FOOT (FTUS) Ry m%SALES sl SR IDING FERIIT NOTE (PER CCAUSD No. 235, CASE |)
DATUM (REFERENCE FRAME): NAD 83 (2011) EPOCH 2010.00 NO. DIM"A" | DIM"B" CASE
SYSTEM: NEVADA COORDINATE REFERENCE SYSTEM (NCRS) THIS GRADING PERMIT DOES NOT INCLUDE THE . .
CONSTRUCTION OF RETAINING WALLS AND OTHERS [1] 45 12 !
ZONE: LAS VEGAS ” STRUCTURES. SEPARATE PERMITS AND APPLICATIONS ARE . .
REQUIRED FOR THESE. 45 9.5 [
PROJECTION: TRANSVERSE MERCATOR 80 32R7 50 . . |
STANDARD PARALLEL (AND LATITUDE OF GRID ORGIN):36°1500°N -800-227- .
LONGITUDE OF CENTRAL MERIDIAN:114°5800"W AND GEOTECHNICAL NOTE: ‘
NORTHING AT GRID ORIGIN: 200,000.000 M (656,166.6667 FTUS) 1_702_455_6000 REFER TO SOILS REPORT: - 9.5 4.5 |
EASTING AT CENTRAL MERIDIAN: 100,000.000 M (328,083.3333 FTUS) CLARK COUNTY TRAFFIC 1 '702'227'2929 PROJECT #-——-, DATED -
SCALE FACTOR ON CENTRAL MERIDIAN; 1.0001 (EXACT) R ATIONS HTE #-r 12 45 |
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DESCRIPTION PROPOSED EXISTING FUTURE

CONTOUR (5' INTERVAL) 2450 B 2L 1y) Sep— {2450}
CONTOUR (1' INTERVAL) =
EDGE OF PAVEMENT a - .
SAW CUT NN
RETAINING WALL .
SCREEN WALL e ===
RIGHT OF WAY
CENTER LINE - — s — -
BACKOFCURB | = | — — — —
LIP OF GUTTER 2= a ===
FACE OF CURB R
SIDEWALK |
UNIT BOUNDARY LINE
PROPERTY LINE
SLOPE AND FLOW
DIRECTION —~— e — o —
SCARP AREA Y Y
MATCHLINE
SIDEWALK RAMP 42[@ CHE Qﬁv’”"ﬁx
SIGHT VISIBILITY ZONES % ‘:“z;bmmm %{7 N
S -
PAVEMENT REMOVAL w&(
LANDSCAPE ROCK %83('

-0

GECECHONONONONONCNONOIONS

®

CONSTRUCTION NOTES

CONSTRUCT 24" TYPE "L" CURB & GUTTER
PER CCAUSD #216.

CONSTRUCT TYPE "A" CURB PER CCAUSD #219.

0" CURB FACE PER DETAIL ON SHEET DT3
CONSTRUCT 3' VALLEY GUTTER

PER THE DETAIL ON SHEET DT3

CONSTRUCT 8' VALLEY GUTTER

PER CCAUSD # 228

CONSTRUCT 5' SIDEWALK PER CCAUSD # 234

INSTALL PRECAST BUMPER BLOCK
PER CCAUSD #238.

INSTALL LANDSCAPE ROCK D50=6" 12" THK
CONSTRUCT 2' CURB CUT
PER DETAIL ON SHEET DT3

CONSTRUCT SIDE WALK UNDER DRAIN
PER CCAUSD #236.

CONSTRUCT "U" CHANNEL
PER DETAIL ON SHEET DT3

CONSTRUCT COMMERCIAL DRIVEWAY
PER CCAUSD #225
CONSTRUCT 6" PVC STORM DRAIN

INSTALL WROUGHT IRON FENCE WITH A 6" CLEAR
SPACE @ THE BOTTOM FOR UNOBSTRUCTED STORM
RUNOFF FLOW. SEE DETAIL"Y" ON SHEET DT2.

. HANDICAP ACCESS TO THE RIGHT OF WAY

@

| REMOVE EXISTING PAVEMENT

COORDINATION ITEMS

SEE ARCHITECTURAL DRAWINGS FOR TRASH
ENCLOSURE PLAN AND DETAILS. MAXIMUM 1%
SLOPE ON TRASH ENCLOSURE SLAB.

SEE ARCHITECTURAL AND LANDSCAPE PLANS FOR
DETAILS OF OPEN SPACE AREAS.

Z
@]
wn
&
[+
&
w
<
[m]
o
[
>
2
N
<
&
> 3 g
n > $
2 @
3 £ 2
]
s ]
: s
i)
s 2
W
o %g
35".
28
z % xh
<
>z [233¢
ém,?tu
5 E g kg
5 g 2 K
= 3883
3 N2 oz g
et NSz o
=
=
- 80
U)Eg
W o
> 532
Z%«s
- 0 <(
H
w0
ME-EN
(7))
o
pra
Ll
© =
|-
< (1 s
< a
g <
\a
= o
o) <
< (a
oc o
<
O -
w
>-
o
(&)
N
~ ~ N~ §E"
g 8 8
g 3 AN IS
gl 8| 8|| L2
N
d
<
Q
‘CD
> 3 5
s a2 ]]2
m i} | =
4 Z ¥ o
235185 |8
T 3 = 3
R EERER:

ENGINEER DISCLAIMER NOTE:

UTILITY LOCATIONS SHOWN HERE ON ARE APPROXIMATE
ONLY. IT SHALL BE THE CONTRACTOR'S RESPONSIBILITY TO
DETERMINE THE EXACT HORIZONTAL AND VERTICAL LOCATION
OF ALL EXISTING UNDERGROUND AND OVERHEAD UTILITIES
AND NOTIFY THE DESIGN ENGINEER IMMEDIATELY OF ANY
DISCREPANCIES PRIOR TO COMMENCING CONSTRUCTION. NO
REPRESENTATION IS MADE THAT ALL EXISTING UTILITIES ARE
SHOWN HERE ON. THE ENGINEER ASSUMES NO
RESPONSIBILITY FOR UTILITIES NOT SHOWN OR UTILITIES NOT
SHOWN IN THEIR PROPER LOCATION.

| CERTIFY THAT THIS GRADING PLAN CONFORMS TO THE
APPROVED DRAINAGE STUDY FOR THIS SITE ON FILE WITH LAS
VEGAS, NV, #----

/ 1y Qﬁg

5745, P.E. No. WILLIAM J. MEYER /~ DATE

WILLIAM J.
MEYER

14 oF 23 sHEeTs

DRAWING NO.
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